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ADDRESS OF THE PRESIDENT! 


| Tu1s year marks the seventy-fifth anniversary of 
he founding of the National Academy of Sciences. 
‘0 special celebration has been set for the completion 
f three quarters of a century of corporate existence, 
uch as was held at the completion of the first half 
Pentury in 1913, and will, I presume, be repeated at 
ne century mark twenty-five years from now. 

The semi-centennial meeting was a gala occasion 
pread over three days; it was opened by an address 
{ weleome by the president of the academy, Ira T. 
memsen, followed on the morning of the first day by 
(dresses by President Arthur T. Hadley of Yale on 
The Relation of Science to Higher Education in 
America,” by Dr. Arthur Schuster, secretary of the 
Royal Society of London, on “International Coopera- 
fon in Research,” and in the afternoon by our recently 
leeply lamented and always highly honored fellow 
lember, George E. Hale, on “The Earth and Sun as 
Magnets.” In the evening the regents and secretary 
Mf the Smithsonian Institution entertained the mem- 


* Meeting at Washington, D. C., April 25, 26 and 27. 


THE NATIONAL ACADEMY OF SCIENCES’ 


bers and guests of the academy at a reception. On the 
second day, in the morning, Dr. Theodor Boveri, of 
the University of Wurzburg, spoke “On the Material 
Basis of Heredity,” and Dr. J. C. Kapteyn, director 
of the Astronomical Laboratory of the University of 
Groningen, delivered an address on “The Structure of 
the Universe.” In the afternoon a reception was held 
at the White House, during which the President of 
the United States presented medals of the academy. to 
Professor Kapteyn, to his Excellency the Ambassador 
from France for transmission to the recipient, Henri 
Deslandres of Mendon, to his Excellency the Minister 
from Norway for transmission to the recipient, Johan 
Hjort, and finally to our fellow member, Dr. R. A. 
Millikan, at that time of the University of Chicago. 
On the evening of that day the trustees of the Car- 
negie Institution of Washington tendered a reception 
to the members of the academy and invited guests. On 
the evening of the third day there was a dinner at the 
New Willard Hotel with after-dinner speeches by the 
Vice-President of the United States, the Honorable 
Thomas R. Marshall, by the British Ambassador, the 
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Right Honorable James Bryce, by the Nestor of the 
academy, Dr. Silas Weir Mitchell, by the president of 
the American Philosophical Society, oldest of Ameri- 
can scientific societies, Dr. W. W. Keen, and by Sena- 
tor Theodore E. Burton, of Ohio. The record states 
that the meeting adjourned at 11:40 p.m.; but if I 
am any judge of speakers, I am sure there was not a 
dull moment throughout. 

I hope that thé centennial celebration may be held 
under equally auspicious international conditions, 
though I am afraid that some of us, including a few 
who missed also the first occasion, may not be able to 
be present. Midway between the two events we carry 
on. 

There were many interesting things said at the semi- 
centennial anniversary. Dr. Remsen reviewed the work 
that the academy had done for the government since 
its incorporation and, among other things, called atten- 
tion to the fact that in the Sundry Civil Act of May 
27, 1908, it was provided: 


Sec. 8. The National Academy of Sciences is required, 
at their next meeting, to take into consideration the 
methods and expenses of conducting all surveys of a 
scientific character, and all chemical, testing, and ex- 
perimental laboratories, and te report to Congress as 
soon thereafter as may be practicable a plan for con- 
solidating such surveys, chemical, testing, and experi- 
mental laboratories, so as to effectually prevent duplica- 
tion of work and reduce expenditures without detriment 
to the publie service.2 


He relates that a committee was promptly ap- 
pointed, and that committee gave serious and prolonged 
attention to the subject. It submitted an excellent 
report to the academy, which was thereupon trans- 
mitted by the president of the academy to the Speaker 
of the House of Representatives and the presiding 
officer of the Senate. What happened next? Presi- 
dent Remsen answered: “That report seems to have 
been promptly pigeonholed.” 

One of the reasons for this treatment was undoubt- 
edly that the committee did not consider it wise to 
make detailed recommendations for changes, in view 
of the impossibility of meting out equity and efficiency 
in our report. Instead they advised the establishment 
by Congress of a permanent board to meet at stated 
intervals in each year “for the consideration of all 
questions of the inauguration, the continuance, and the 
interrelation of the various branches of governmental 
scientific work.” Thirty years after, I am pleased to 


note that this is the direction in which this still unset- . 


tled problem seems to be tending. 

The British ambassador spoke of the charms of the 
scientific life: “It is the man of science who has the 
really happy life. He is engaged in the discovery of 


2 National Academy of Sciences, anniversary meeting, 
president’s address, page 6. 
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truth and nothing but truth. The applause of th 
multitude is nothing to him.” After illustrating), 
remarked, “In these things, friends, there are elemeny 
of pleasure and delight, elements also of independeny 
which I think no other profession can equal.” He oy, 
tinued, “I was tempted to add one other charm yhig 
your life has. It is the charm of poverty.” 

Dr. Mitchell was the oldest living member of i, 
academy at that time; he was elected to the acadey 
in 1865, and died a few months after this speech yy 
delivered. His speech was written, for, as he said, hy 
“was well aware of the treachery of the tongue, aj 
much preferred the loyalty of the pen.” He reflecaj: 


Between the mere words of our record—electej_ 
deceased—you, who are familiar with our history, ny 
read much that is written clear on the roll of scientit 
achievement. ... 

Here are they to whom, from the depths of space, Wer 
whispered in the night watches its long hidden seerjame 
There too are those who, in the silence of the laboratory 
rejoiced in the fertile marriage of the elements, or thy 
who, like confessors, heard from dead bones or rock 
flower the immeasurable history of the silent ages 
earth. .... 

I remember once that, at my table, some one asked thy Th 
ever happy naturalist, Joseph Leidy, if he were never tin 


n gel 
of life. ‘‘Tired!’’ he said, ‘‘ Not so long as there isa oy t 
undescribed intestinal worm, or the riddle of a fossil bum  . 
or a rhizopod new to me.’’ ‘a? 
cloud: 


His memory went back to a meeting of the acadeny 
in 1866 with Professor Henry in the chair and Ba. 
jamin Peirce, Woleott Gibbs, Gould, Louis Agassi, 
J. H. C. Coffin and a few others to the number of abut 
fifteen present. 

The president of the American Philosophical 
ciety, Dr. W. W. Keen, also was present and brovgli 
the greetings of the oldest scientific society in Americ 
inaugurated by Benjamin Franklin in 1727. Speakiuy 
with wit and vigor, as always, he recalled that of th 
fifty original members of the academy forty-one wet 
already members of the American Philosophical ‘ 


ciety, and that this community of membership lifing | 
continued to exist. “Our two co-ordinate socictisGrea 
move on, hand in hand and heart to heart in loyiljiieiety 
co-operation, for science knows no boundaries, gegthe ( 
graphical, political or linguistic’—a statement and ln 1 


wish and a hope that we heartily endorse. 
And so the fiftieth anniversary celebration of 1 
National Academy of Sciences drew to its close. 


You will note the emphasis on science as “Mme A 


imaginative reading the universe”® in all this. Sw mem 
then we have come far. The next year, 1914, Wi Roy 
nessed our rude awakening from dreams of peace. TMM bega 
role of the academy as scientific adviser to the gover Bow 
ment immediately assumed major importance. ive! the 


3 Arthur Symons, ‘‘Studies in Prose and Verse,’’ 19!# Am 
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‘oved rapidly, and in 1916 the National Research 
ameil was organized by the academy under its Con- 
sssional charter as its agency, at the request of 
resident Wilson, as a measure of national prepared- 
iss, In 1918 the status of the National Research 
ouncil was made permanent and its functions broad- 
ned at the request of President Wilson. It established 
nd maintained divisions for continuing contact with 
esearch and education in all the sciences, with medi- 
ine, agriculture, industry and the federal government. 
ubsequently relations with the federal government 
Bere strengthened by the Science Advisory Board, 
ud by its suecessor, the Government Relations and 
cence Advisory Committee of the academy. At the 
equest of Secretary Ickes three members of the acad- 
my have been appointed and serve on the Science 
ommittee of the National Resources Committee. 

In all this you will note the steady growth of con- 
Beciousness of social and political responsibility that 
nttaches to scientific leadership in our times. I venture 
that we still love best, however, the imaginative reading 
f the universe as the most ideal aim of science, and 
in the long run the most rewarding also in a social 
pense. 

I hardly know what to say of our foreign relations 
in general since 1913; certainly it would be difficult at 
this time to duplicate the international galaxy of the 
semi-centennial celebration; but if there have been 
clouds in some quarters obscuring parts of the galaxy, 
‘lear skies have continued to favor us in others. There 
is time for only one allusion. The Royal Society of 
London was the model after which the American Philo- 
sophical Society was patterned ; if we remind ourselves 
of Dr. Keen’s statement that four fifths of our original 
membership was derived from that source, a relation- 
ship of sorts must be postulated between our academy 
and the Royal Society. It may be of interest to remind 
ourselves how closely the origins of scientific organiza- 
tion in America were associated with the Royal Society, 
the roots of which trace back to 1645, though ineor- 
porated in the reign of King Charles II in 1662. Dur- 
ing the next century many Americans, as subjects of 
Great Britain, were elected fellows of the Royal So- 
ciety, from New England, Pennsylvania, Virginia and 
the Carolinas. Among them was Benjamin Franklin. 
In 1727 in Philadelphia, at the age of 21, he gathered 
scientific men around him in an informal “Junto,” 
and in 1743 formally organized the American Philo- 
ssophical Soeiety. 

After the American revolution I assume that the 
membership of American citizens as fellows of the 
Royal Society terminated. But a new relationship 
began as early as 1788 in the election of James 
Bowdoin as the first “foreign” American member. At 
the present time there is a considerable number of 
American foreign members who are also members of 
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the National Academy and, reciprocally, at least an 
equal number of members of the Royal Society who 
are foreign associates of our academy. 

A recent fertile union of ideas among officers of 
our respective organizations has resulted in the birth 
of the Pilgrim Trust Lectureship. Under the terms 
of this relationship it is agreed, on the initiation of 
the Royal Society, that a Pilgrim Trust lecturer shall 
be appointed annually: in alternate years an American 
scientific man to be appointed by the Royal Society to 
give the lecture in London, and a representative of 
British scientifie men to be appointed by the academy 
to give the lecture in Washington. This arrangement 
is supported by a grant of 250 guineas per year for a 
period of six years by the Pilgrim Trust. I am happy 
to announce that the Royal Society has appointed as 
the first Pilgrim Trust lecturer our fellow member, 
Dr. Irving Langmuir, to speak in London in December 
of this year. 

This very weleome consummation has also been the 
occasion of renewal of pledges of mutual hospitality 
to our respective members in London and in Washing- 
ton. The president of the Royal Society alluded most 
cordially to this arrangement in his anniversary ad- 
dress last November. We join with him in the wish 
and expectation that science, which stands apart from 
all nationalism, may become an increasingly strong 
bond between the nations of the earth. 

Frank R. LILuiz 

UNIVERSITY OF CHICAGO 


PRESENTATION OF THE AGASSIZ MEDAL 
FOR OCEANOGRAPHY TO EDGAR 
JOHNSON ALLEN 


WHat an association of great names of explorers 
of the ocean! Alexander Agassiz, Swiss-born Ameri- 
ean, great son of a great father, explorer of life in all 
the oceans, president of the National Academy of 
Sciences from 1901 to 1907, foreign secretary, 1891 to 
1901 and 1908 to his death in 1910, by his will left to 
the academy $50,000 to establish the Agassiz Fund. 

Sir John Murray, Scot-born cosmopolitan, naturalist 
on the Challenger expedition of 1872-1876, which has 
been called “the most momentous geographic under- 
taking since the voyages of Columbus and Magellan,” 
editor of the “Challenger Reports” consisting of 52 
monumental volumes, explorer of the North Atlantie 
together with Johan Hjort and coauthor with him of 
“The Depths of the Ocean.” 

I recall his humorous and salty address at the annual 
dinner of the academy in 1911 and his gift of $6,000 
to provide for an award of a gold medal tc be named 
in honor of his friend Alexander Agassiz and to be 
conferred “for original contributions to the science of 
oceanography.” 

Previous recipients of this medal have been: 
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1913 
1918 
1920 
1924 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 


Johan Hjort of Norway 

Albert 1st, Prince of Monaco 
Charles D. Sigsbee, Rear Admiral, U. 8. N. 
Otto Sven Petterssen 

Vilhelm Bijerknes 

Max Weber 

V. Walfrid Ekman 

J. Stanley Gardiner 

Johannes Schmidt 

Henry Bryant Bigelow 

Albert Defant 

Bjorn Helland-Hansen 

Haakon Hasberg Gran 

1935 T. Wayland Vaughan 

1936 Martin Knudsen 


The committee on the award of the Agassiz Medal 
presents for that honor this year: 

Edgar Johnson Allen, D.Se., LL.D., F.R.S., for 
forty-two years the director of the Laboratory of the 
Marine Biological Association of Great Britain, at 
Plymouth, England. Dr. Allen has been in a very real 
sense the creator of this laboratory, which is one of the 
most important in the world. A British colleague has 
written that “it was universally regarded as a ‘white 
elephant’? when Dr. Allen took the directorship and 
turned it into a highly efficient research institution.” 
In 1902 the Plymouth Laboratory was placed in charge 
of the British work on the International Commission 
for the Exploration of the Sea with Dr. Allen in charge 
of investigations. These investigations have been ¢ar- 
ried on there ever since and include studies on hydrog- 
raphy, meteorology, currents, plankton and other 
marine organisms. By means of these studies the 
circulation of oceanic waters in the English Channel 
and North Sea have been charted, and the movements 
of swarms of plankton and their relation to food fishes 
have been determined. 

Much of Dr. Allen’s own work in this program is 
embodied in the publications of his associates, for his 
wide knowledge, sound judgment and especially his 
sympathetic cooperation are praised by all who know 
him. His own most important publications may be 
classed in six different but related fields; namely, (1) 
The histology, physiology and embryology of Crus- 
tacea and Annelida; (2) the fauna and bottom deposits 
of English Channel Estuaries; (3) the culture of 
marine diatoms in artificial sea water and the quanti- 
tative study of plankton; (4) Mendelian studies of 
the eye pigments of Gammarus; (5) food from the 
sea; the connection between mackerel and sunshine; 
the age of fishes and the rate at which they grow; 
(6) the progression of life in the sea; origin of adap- 
tations; the science of the sea. 

For his contributions to oceanography in the crea- 
tion and wise direction of the Plymouth Laboratory; 
for his unselfish cooperation with hundreds of inves- 
tigators at the laboratory for the past forty-two years; 
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for his active work in connection with the Internation 
Commission for the Exploration of the Sea; for bi 
direct contributions to the study of the life of the Sey 
and its relation to human welfare, the committe. an 
the Agassiz Medal takes particular pleasure jy recon. 
mending for the award at this meeting a frieng of 
Sir John Murray and Alexander Agassiz—Dy. 
Johnson Allen. 
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Epwin G. Coyxny 


In the absence of Dr. Johnson, the medal wag y, as 
ceived by Leander McCormick Goodhart, Esq., of ti 4 wi 
British Embassy. ne” 

alone, 
PRESENTATION OF THE PUBLIC WELFAREMMM ext 

MEDAL TO WILLIS RODNEY WHITNEY the fo 

My great joy in presenting to you for honor pyyadio | 
friend, idol and former director is tempered with ; The 
sense of inadequacy on my part. Poor lame words MMBsip is 
can not portray great qualities; they connote only the JM public 
science 

Dr. Whitney is well known as a scientist, and yoy MMMin ind 
have already honored him as such. He has made out. Ryo me: 
standing contributions to human welfare in the ficliffully ¢ 
of electric lighting, and in the use of high-frequency {Mand w 
electric currents for curing diseases such as paresis For 
arthritis and bursitis. publie 

His greatest contribution, however, is as organizer § Whitn 
and director of scientific research. Not the comm} 
organizer. The very term does him injustice. His 
organization was a growth rather than a creation. It 
grew so gradually that it is difficult to give any date In 
when it became an organization, except the date, mm™msetin 
November, 1900, when the M. I. T. professor began fim ‘edal 
sharing his time with General Electric, spending tw 
days each week at Schenectady. Talwa 

Nor was he an ordinary director, of the kind who gm ¥te 
keeps a large number of men busy by telling each what H"Y 
to do. Dr. Whitney never told anybody what to do. M"Y 2 
His leadership was more by example and inspiration Hm @??re 
than by precept. It would be unfair to him not to gmat 
acknowledge that he originated a large fraction of the ™*s 
projects which he so generously credited to others; 
but he seldom if ever assigned these problems. I neve! such ¢ 
was able to get him to tell me or even advise me whil Act 
to do. His method was suggestiorp. On his daily 
rounds of the laboratory he always had some new sug: MP 
gestion, which he continued to peddle until some one My * "ve 
became enthusiastic and asked permission to work 0 token 
it. The executive who tells a hundred assistants whit But 
to do achieves the efficient goal of providing a hundred back 
pairs of hands for one brain. Dr. Whitney had a hu" ‘ 
dred brains working together. | Queer 

A characteristic feature of Dr. Whitney’s directio stake 
was his receptiveness to new ideas; yet no one wa thoug 
harder to fool. He seldom fired anybody, yet it woull - 


be hard to find a group with fewer drones. He neve 
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talked about good will and cooperation, yet these quali- 
fies grew and flourished under his leadership. Most 
important of all was his faith in the value of funda- 
nental research. When he asked me to join the labo- 
ratory I hesitated, telling him that I had never done 
anything practical in my life and mistrusted my abil- 
| * to do so. “Don’t worry about the practical part,” 
he said, “that is my job. You go ahead and work on 
nhatever you want to, and leave the rest to me.” He 
jived up to his word. He himself tells the story of how 
ie had to defend Langmuir, who had been working 
“Bi our years with no visible results. “Leave Langmuir 
Jone,” he said, “he is getting valuable data.” The 
next year Langmuir brought out the gas-filled lamp, 
the following year the law of space-charge and the 
radio tube. 

The laboratory that has grown up under his leader- 
ship is still small, searcely 300 men. Its influence for 
public welfare is not so much their contributions to 
gience and industry, as his contribution, as a pioneer 
in industrial research, in demonstrating what was by 
no means obvious, that pure research can be success- 
fully carried on in an industrial laboratory, with profit 
and untold benefit to mankind. 

For this eminence in the application of science to 
public welfare I commend to you Dr. Willis Rodney 
Whitney, pioneer of industrial research. 

A. W. 


RESPONSE BY THE MEDALIST 


I HIGHLY appreciate the honor you bestow in pre- 
senting to me this Marcellus Hartley Public Welfare 
Medal. | 

Iam encouraged first to express a personal thought. 
Talways lacked somewhat general civie virtue. I never 
wanted to be a mayor or a major. I usually quieted 
ny critical eonseience so as to concentrate selfishly on 
my attractive industrial job. Therefore, I greatly 
appreciate those plain words, “public service.” Every 
one at heart wants to be of public service and all indus- 
tres must hope to be. But nothing nicer could happen 
toan employee of an industry than such a reward from 
such a souree. 

Actually, however, I have been only a part of a 
machine or assembly line to which the reward more 
Properly belongs. However, as representing a living 
active group of research men, I gratefully accept this 
token, 

But I want to extend the explanations much further, 
back to one who did so much to encourage the use of 

pW scientifie truth in publie service. While Bloody 
Queen Mary and Queen Elizabeth were burning at the 
stake countless persistent leaders of good and pure 
ithought (Mary, the Protestants, and Elizabeth, the 
Catholies), Francis Bacon was devoting a long and 
useful life to advaneing clearer conceptions of truth. 
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It oceurred to him that to learn with certainty how 
many angels could stand on the point of a pin, careful 
experiments and observations were necessary. Mary, 
Elizabeth and Bacon were each righteously and ter- 
ribly in earnest, but their techniques greatly differed. 
Bacon advocated experiment, for there had accumu- 
lated an infinite ignorance about the truly infinite 
creation. He was so logical, so sincerely inquisitive 
and so persistent that societies for research and acad- 
emies of science quite displaced the old Inquisitions. 
Bacon made it very plain that perpetual improvement 
in public welfare was only obtainable through honest, 
industrious interrogation of nature. We call that 
research. 

In our particular research-group our duty is to help 
counteract the effects of obsolescence of electrical 
products and prevent interruption of employment of 
large groups by actively aiming at new electrical 
unknowns. 

In such work we also found, somewhat as a by- 
product, that our research men could contribute to 
growing science by publishing their results. They 
have now published about one thousand scientific 
articles. These, I like to feel, are contributing thus 
to general knowledge and public welfare. 


W. R. Wuitney 


ABSTRACTS OF PAPERS 


Distribution of galaxies in the anti-center region: 
HARLOW SHAPLEY. 


Solar corona photography: IrnvINE C. GARDNER (intro- 
duced by W. W. Coblentz). The lenses of extremely long 
focal length (60 to 100 feet) and small relative aperture 
(1/80 to 1/200) that have been commonly employed for 
corona photography have two fundamental disadvantages ; 
the image is larger than is necessary in erder to insure 
that all resolved detail shall be recorded by the photo- 
graphic emulsion; and the lens works too slowly to permit 
the outer portions of the corona to be photographed dur- 
ing an eclipse of short duration. A lens for eclipse pho- 
tography has been specially designed and constructed at 
the National Bureau of Standards from optical glass 
made at the bureau’s own glass plant. The lens is com- 
posed of four components, widely separated, has a clear 
aperture of nine inches and is corrected for all the third 
order aberrations over a large field, a feature impossible 
with the two-component (or three-component apochro- 
mat) telescope objective commonly used for eclipse pho- 
tography. The equivalent focal length is approximately 
19 feet and, as a by-product of the design, the lens has 
telephoto properties so that the overall length of the 
camera is only 14 feet. The camera is designed to permit 
focusing in the laboratory and a precise reproduction of 
the laboratory adjustment without further focusing at 
the eclipse station. The mount is designed to give ex- 
treme portability and to enable the camera to be rapidly 
erected by a small group of men. Consequently the use 
of the instrument does not require the occupation of the 
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eclipse site many weeks in advance of the eclipse, as has 
been the case with the larger corona cameras. This 
camera has been used at the eclipse of 1936 in Asiatic 
Russia under the sponsorship of the National Bureau 
of Standards and the National Geographic Society and 
at the eclipse of 1937 at Canton Island under the sponsor- 
ship of the National Bureau of Standards and the Na- 
tional Geographic Society-United States Navy Expedition. 
Satisfactory corona photographs were obtained at both 
eclipses in black and white and by color processes. These 
will be shown by projection. 


Photometric measurements at the total eclipse of June 
8, 1937: F. K. RicotMyer. By means of several photo- 
electric cell photometers of different sensitivity, measures 
were made of the total light from the solar corona and 
this light was compared in intensity with the light of the 
full moon at the same altitude two weeks previously. 
Additional measurements were made on the ‘‘daylight’’ 
illumination during totality; that is to say, the illumina- 
tion produced by corona plus full sky. The total light 
from the corona was found to be 53 per cent. of the light 
of the full moon at the same altitude, in substantial agree- 
ment with most of recent measurements. The ‘‘daylight’’ 
illumination was some ten times that produced by the 
corona alone, indicating that the general illumination 
during an eclipse is due to the infiltration of sunlight 
from outside the shadow. This is in entire agreement 
with the observation that the general illumination in- 
creased rapidly as totality progresses and just at the end 
of totality was some ten times its value at the beginning 
of totality. 


Propagation of wave-packets in a stratified doubly- 
refracting ionosphere: H. G. Booker (introduced by 
F. E. Wright). The magneto-ionic theory in the form 
now in use is only suitable for investigating vertical 
propagation in the ionosphere. The theory is generalized 
so as to be capable of describing oblique propagation of 
a magneto-ionic component through the ionosphere with- 
out using a refractive index which depends in a com- 
plicated way upon an unknown angle of refraction. The 
fundamental formula of the oblique-incidence magneto- 
ionic theory is an algebraic quartic equation for a quan- 
tity q which depends upon the prescribed angle of inci- 
dence and which at vertical incidence becomes identical 
with the well-known refractive index. The four roots of 
the quartic equation for q correspond to the upgoing 
ordinary wave, the upgoing extraordinary wave, the down- 
coming ordinary wave and the downcoming extraordinary 
wave. The level in the ionosphere where the individual 
wave-crests are moving horizontally across a character- 
istically polarized wave-packet is given by the condition 
q=0, which is equivalent to putting the angle of refrac- 
tion equal to x/2 in Snell’s law. But the level of 
reflection of the magneto-ionic component is the level 
where the wave-packet as a whole is traveling horizontally, 
and is given by the condition that the root of the quartic 
equation for q corresponding to the upgoing magneto- 
ionic component should be equal to a root corresponding 
to a downcoming magneto-ionic component. The critical 
electron-density required for reflection of a magneto- 
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ionic component can easily be as much as 25 per cent, i The 
excess of the erroneous value which would be caleul,4, ie 
by putting the angle of refraction equal to 7/2 in Snel}, nl 
law. 
the W 

Diffraction gratings for astrophysical research: 
Woop. Large plane gratings on aluminized pyrex ja) pore * 
have been ruled for the Mount Wilson Spectrograph fmm netic | 
the 100-inch telescope, and for certain spectrographs lm Millik 
new design in process of construction at the Harya:,immlst 
Observatory. One of these throws 85 per cent. of yeljogmmm there 


light into the first order spectrum (in comparison to thao" 4] 


reflection from an unruled aluminum mirror). Completg New 
measurements have been made for all wave-lengths, (MM osmic 
orders of spectra, at all angles of incidence, with , NEHE! 
photronic cell and wall galvanometer in the case of erent 
8-inch grating (15,000 lines to the inch) which cone)fii:y bal 
trates over 75 per cent. of the light of the visible spectryyilm™ put 9 
in the second order spectrum. This grating was rj atmos 
for the 100-inch telescope. distril 
Preliminary report on a radiometric method of measu, - 
ing ultra-violet solar intensities in the stratosphere: Vf as 
W. CosLentz and R. Stam. With the aid of a graf oe 
from the Joseph Henry Fund and in cooperation with ti 3) 4 
radio section of the Bureau of Standards, during th * 
: 7 in wh 
past summer tests were made of a new radiometric methoj that ¢ 
of measuring the spectral quality and total intensity 
ultra-violet solar radiation at various altitudes above thd ae 
earth’s surface. The radiometric apparatus consists of we 
a photoelectric cell and filter radiometer, combined wit} 
an audio-frequency generator and radio transmitter, The 
transported aloft by means of unmanned balloons. Tig °* 
response of the photoelectric cell to ultra-violet radiation “°™ 
modulates the radio-frequency wave. The height of tim’? 
balloons is indicated by a radio barograph. The rail) per 
signals giving the altitude of the apparatus and tl “ ” 
ultra-violet intensities are received and recorded grapl- - 
ically at a ground station. Although altitudes up to _ 
km were attained, owing to electrical interference aul = 
other difficulties strictly quantitative data were obtainel e : 
only to a height of about 19 km. Below 14 km the ultr a 
violet transmissions of the filters remained fairly co cs 
stant, indicating but little ozone below this elevation ae 
Between 14 and 19 km the filters show a continuous ‘e sett 
crease in transmission (a selective increase in intensity 0! net 
ultra-violet of the shortest wave-lengths, imperceptiblé | 
at sea-level) with increase in elevation indicating thi An 
at a height of 19 km the apparatus had passed througifi clock 
an appreciable portion of the ozone layer, various! relati 
estimated at 15 to 30 per cent. of the superposed ozonegM ether. 
The observation of practically no ozone below the 14 kag ¢lock 
level and a penetration of 15 per cent. of the layer, at 4 squar 
height of 19 km is in good agreement with previowg™ lt w: 
explorations (the Explorer in 1934) taking into disco 
sideration the latitude of the observing station and th for n 
time of the year. From the results obtained the methoif test, 
appears highly promising for securing information "jm ‘pea 
ultra-violet intensities and ozone distribution in tj of th 


stratosphere. The work is therefore being undertak! 
anew, with improved apparatus. 


— 
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The extension of measurements on sea- -level cosmic-ray 
“WME. insities to the North Magnetic Pole: R. A, MILLIKAN 
late, H. Victok NEHER. Through the kindness of Dr. H. 
el michael, we sent a Neher recording electroscope on 
he Wordie Arctic Expedition of the summer of 1937. 
within the limits of the observed daily fluctuations, never 
nore than 2 per cent., we find no variation between mag- 
wtic latitudes 64° and 90°. Combining this with 1931 
\(llikan expedition from Pasadena to Churchill (mag. 
iat, 60°30’), we conclude that within the same limits 
here is no latitude variation between Pasadena (mag. 
iat. 41°) and the North Magnetic Pole. 


New light on the nature and origin of the incoming 
wsmic rays: I, 8. Bowen, R. A. MILLIKAN and H. Victor 
Neer. As a result of measurements made in four dif- 
ferent latitudes with Neher recording electroscopes sent 
in balloon flights which reached a minimum pressure of 
but 9.9 mm of mercury (practically to the top of the 
atmosphere) we have found (1) that the curve of energy 
jistribution of the incoming cosmic-ray electrons has a 
maximum at about 6 billion electron-volts; (2) that this 
curve falls to less than one third its maximum value both 
at an energy of 1 billion e-volts and at 20 billion e-volts; 
(3) that this type of banded structure renders it unlikely 
that the cosmic rays originate in portions of the universe 
in which matter exists in appreciable densities; and (4) 
that the observed energies of the cosmic rays are about 
those to be expected if the abundant elements have the 
capacity to transform their mass-energy. completely into 
cosmic ray-energy. 


The binding energies of the heavy nuclei: A. J. DEMP- 
ster. The exact comparisons of the masses of the various 
atoms show that they diverge by different amounts from 
integral values when referred to the lightest oxygen 
isotope at mass 16. This divergence divided by the near- 
est integer is called the packing fraction, and is connected 
with the binding energy of the nuclei of the atoms. The 
packing fractions for forty nuclei have been compared 
and a curve drawn to show how the binding energy varies 
for the different elements. The curve suggests a reason 
for the abrupt cessation of radioactivity with the element 
lead. The energy emitted in radioactive disintegration 
las an equivalent mass. The atomic weights of several 
elements as calculated from the isotopic structure agree 
better with the chemical determinations when this pack- 
ing fraction curve is used. 


An experimental study of the rate of a moving atomic 
clock: Herpert E. Ives. According to the theory of the 
relation between matter and the stagnant luminiferous 
ether, as developed by Larmor and Lorentz, a moving 
clock should assume a slower rate, proportional to the 
square of the ratio of its velocity to the velocity of light. 
It was pointed out by Einstein in 1907 that the newly 
discovered Doppler effect in canal rays offered a means 
for making a test of this prediction. This experimental 
test, the crucial nature of which has been emphasized 
Tepeatedly in the last thirty years (under the designation 
of the ‘* Transverse Doppler Effect’’) has not heretofore 
been performed. It has been commonly considered as 
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beyond experimental practicability, chiefly on the ground 
that the moving canal rays are not homogeneous in veloc- 
ity, the ‘‘displaced’’ line is too diffuse for sufficiently 
exact measurement. This objection has recently been 
removed, due to the development, by Dempster, of a de- 
sign of canal ray tube which gives displaced lines of a 
sharpness comparable with the undisplaced. In this form 
of tube the positive ions produced behind the electrode 
are accelerated betreen two slightly separated pierced 
plates between which a high potential difference exists. 
The present investigation is an experimental test of the 
Larmor-Lorentz prediction, using canal ray tubes of the 
Dempster type. The hydrogen line 4861 A.U. has been 
used, observations being made by means of a plane 
grating of metal on glass of 15,000 lines to the inch, 
made by Professor R. W. Wood, which, in conjunction 
with two 5-inch diameter, 5-foot focus telescope objectives 
formed a sufficiently powerful spectrograph for the pur- 
pose. By means of a small concave mirror mounted on 
the pierced electrodes, end-on observation gave, on one 
plate, the displaced lines due to motion toward and 
away from the spectrograph slit. The apparatus was 
arranged to turn in any desired direction in the hori- 
zontal plane. Observations were made over a range of 
voltages from 7,000 to 19,000, using the displaced H, 
and H; lines. At the higher voltage, for H, the directly 
viewed and reflected displaced lines should, according to 
the theory, have their common center of gravity shifted, 
with respect to the undisplaced line, by approximately 
0.05 A.U. The experiment shows the predicted shifts, 
which are independent of the orientation of the apparatus, 
and agree, within the errors of measurement, with the 
values indicated by the theory. On the assumption of a 
stagnant ether, this experiment, taken in conjunction with 
the Kennedy-Thorndike experiment, establishes the phys- 
ical reality of both the Larmor-Lorentz variation of clock 
rate, and the Fitzgerald contraction. It is distinguished 
from the Michelson-Morley and other previous optical 
experiments by the fact that it yields a positive instead 
of a null effect. 


Intensities of electronic transitions in molecular spec- 
tra: RopertT S. MULLIKEN. Quantum-mechanical caleu- 
lations on electronic transitions in diatomic molecules 
yield a useful classification of such transitions in respect 
to intensities. Parallel-type transitions (AA=0) in 
which an unexcited molecule goes to an excited state 
whose wave function is strongly or largely ionic in char- 
acter should have very high intensity (examples, ultra- 
violet band-system of I, near 2 2000, Schumann-Runge 
system of O,, Lyman system of H,). The same predic- 
tion of high intensity follows, using either the atomic- 
orbital or the molecular-orbital method of approximation ; 
the united-atom-orbital approximation, so far as it is 
applicable, also makes similar predictions. In terms of 
molecular orbitals, parallel-type transitions of the kind 
just discussed always involve the passage of an electron 
from a bonding to the corresponding antibonding orbital, 
and it may be predicted that such a passage (or its 
converse) should in general give very strong absorption 
(or emission). On the other hand, perpendicular-type 
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transitions (AA=+1) are less likely to have high inten- 
sity and can have very low intensity, especially in loosely 
bound molecules having only p valence electrons, of which 
the halogen molecules are good examples. Application 
to the visible halogen spectra of the foregoing results on 
parallel-type and perpendicular-type transitions completes 
a satisfactory explanation of these rather ancmalous 
spectra. Under suitable circumstances, namely, when an 
electron in an s or in an s-p hybrid orbital is involved, 
perpendicular-type transitions may be expected to have 
moderate or high intensity. The foregoing results and 
their generalization to electronic spectra of polyatomic 
molecules should have considerable value for the sys- 
tematic understanding of such spectra. The preceding 
discussion does not apply te the Rydberg series regions 
of molecular spectra, but only to the longer wave-length 
or sub-Rydberg spectra which lie in the visible and the 
more or less near ultra-violet. It should, however, be 
noticed that a sharp distinction can not always be drawn 
between sub-Rydberg and Rydberg regions; frequently a 
strong transition in the borderland of the two regions 
can be assigned more or less justifiably to either one or 
to both of them (example, Lyman band-system of H.). 
In the true Rydberg series spectra, intensity relations 
similar on the whole to those in atomic spectra are ex- 
pected, but interesting special features are also predicted. 


A class of orthogonal functions on plane curves: DuN- 
HAM JACKSON. The notion of a system of polynomials 
in one variable orthogonal with respect to an arbitrary 
weight function is modified and in a sense generalized by 
substitution of trigonometric sums for the polynomials. 
Another generalization results from the consideration of 
polynomials in two variables orthogonal with respect to 
integration along an algebraic curve in the plane of the 
variables. These two ideas are combined in the present 
paper to define a still broader class of orthogonal funce- 
tions, in the study of which attention is given both to 
formal properties and to questions of convergence of the 
resulting developments in series. 


The geometry of motions and whirls: EDWARD KASNER. 
Translations and rotations in a plane generate the three- 
parameter group of rigid motions M;. If we operate on 
the opulence of lineal elements by slides and turns we 
generate an isomorphic group W,;, the group of whirls. 
This may be termed the skating group—think of sliding 
and pivoting on the ice. Together M, and W, generate a 
new six-parameter group G,. We obtain this group by 
skating on a moving floor. This fundamental group 
is employed as the basis of a new type of geometry. 
In particular the invariants of differential elements, tur- 
bines, flat fields and quadric fields (simple differential 
equations) are determined, Quadratic fields are classified 
into seven types. 


Symbolic dynamics: MARSTON MorsE and ARNOLD 
HEDLUND. The classical theory of dynamical systems as 
developed by Poincaré, Birkhoff, Hadamard and more 
recently by the authors, make use of the methods of 
differential geometry and in the last years of a powerful 
symbolic analysis. The symbols used are unending se- 
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quences whose terms are taken from a finite sei of ,. 
erating symbols. These symbols represent the typol 
ical or group theoretic operations which form the be 
of the dynamics. In the past the symbolic aspeets 
dynamics and the differential aspects have been in 
woven so as to be highly dependent. The authors fa 
it possible to develop a symbolic dynamics independe 
of the theory of differential equations. The basic que 
tions of recurrence and transitivity must be met on 4 
basis in the first instance. Following this sym, 
analysis suitable hypotheses concerning the degree ¢ 
instability of the dynamical system enable one to ¢ 
over the symbolic theorems to ordinary dynamics. J, 
ing resolved dynamics into these two aspects various yp 
theorems are obtained both on the symbolic side anj , 
the side of the theory of space forms bearing transit} 
geodesics. 


Pentagons formed by seven planes in projective spay 
H. 8S. WuiTe. When seven planes lie in the space of py 
jective geometry, no more than three meeting in a 
point, they divide that space into forty-two convex pl 
hedra, or not more than nine species, with convex poj 
gons for faces. The problem arises, to describe t) 
system of polyhedra, in all its possible varieties, num 
ically and tactically. That problem has unique solutis 
in the case of four, five or six planes. For seven, may 
solutions being possible, it is proposed to attack first 
simplified problem, neglecting polyhedra whose faces j 
not include pentagons or hexagons. The investigatiy 
has been conducted experimentally with a minimum 
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New or modified chlorophylls resulting from a recessit 
pale mutation in Datura: O. L. INMAN and A. F. Buss 
LEE (introduced by C. F. Kettering). Pale-7 is a reee 
sive character bringing about a reduction in green cil 
in leaves of Datura stramonium. The gene is a recessilg 
and was induced by x-rays treatment of seeds. It bh 
been located in the 1-half of the 1.2 chremosome. Whe 
heterozygous Pale-7 has no observable effect upon ecith 
the amount of chlorophyll or upon the spectrum. In t 
homozygous condition, however, an acetone leaf extralf 
transferred to ether gives an absorption spectrum which! 
definitely different from the normal chlorophyll a +b ml 
ture spectrum in the number and relative positions of th 
absorption bands. This is true for the crude extract am 
for an extract partially purified by chromatographic fr 


tionation on an inulin column and then on a sugar cout ates 
When acid is added to the ether solution, the formation @™., aym 
pheophytin by the substitution of two hydrogen atoms fi puld on 
the magnesium atom in the chlorophyll molecule tak ating 1 
place. The pheophytins are also different from the 1M... , 
mal pheophytins in their absorption spectra. Up to 1%) .1.. 
insufficient material has been available to complete "9m, Pith 
purification and analysis of the product. Until this ses 
done, the spectra shift and other possible differences is 


not be adequately explained. So far as the authors “™,..: 
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re this is the first instance where different chlorophylls 
re been found in green plants. 


thiamin and growth of Pythium Butleri: Witu1AM J. 
»gpins and FREDERICK KavaNaGH (introduced by B. O. 
Mige). Previous work has shown that some fungi form 
jamin from the elementary materials of the medium, 
ie others are unable to do so. Of those which form 
jamin some are unaffected by its addition to the 
dium, while the growth of others is more or less in- 
vited. Amongst those organisms which require for 
owth the addition of thiamin to the medium there are 
me Which are incapable of synthesizing either of the 
jamin intermediates; some which form one or the other ; 
me Which lack the ability to form thiamin even if both 
jermediates are supplied. Pythium Butleri appears to 
‘fer from all the types enumerated above. It resembles 
me of them in its ability to grow in a suitable synthetic 
dium which lacks any organic growth supplement. It 
fers in responding favorably to the addition of thiamin 
the medium. Apparently P. Butleri synthesizes thiamin 
hom the elementary materials in the medium but in 
mounts inadequate for maximum growth. Furthermore, 
he composition of the medium, particularly its concentra- 
ion, injuriously affects the growth of this organism; the 
phibition of growth in the more concentrated solutions 
ppears to be related to a reduction in the amount of 
hiamin produced by the organism. Our results suggest 
Surther that P. Butleri forms more of the vitamin thiazole 
man of the pyrimidine intermediate, and in a liquid 
edium containing mineral salts and sugar the pyrimidine 
muthesized by the organism is the factor limiting its 
rnwth. We have found that inorganic salts are a satis- 
actory source of nitrogen for this fungus. These obser- 
ations confirm the importance of thiamin as a growth 
ubstance for plants; they show further that the amount 
bmed may be a limiting factor in the growth of an 
manism and that cultural conditions which inhibit 
rowth may be effective because of their influence on 
tiamin formation. 


The distribution of electric potential on the external 
rface of single cells: E, J. LuND (introduced by H. 8. 
anings). When the distribution of electric potentials 
etween microscopic areas on the external surface of 
meng Pithophora and Nitella cells were carefully mea- 

ued and mapped out by a new method, it was found 

hat different microscopic areas or spots on the ex- 

mal surface have inherent electric potentials of char- 

teristic magnitudes. Between such spots of different 
Potential there flows continuously local electric currents. 
ith such electrode connections it seems evident that 
é internal (sap) and external solutions (tap water) 
te symmetrical and that the P. D. and energy source 
ould only be located ‘‘in’’ the protoplasmic film sepa- 
ating the two solutions. The demonstration that there 
tists a regular distribution of increasing electric poten- 
ial along the external longitudinal surface of the cell 
n Pithophora shows that this structurally polar cell pos- 
‘ses an inherent (‘‘protoplasmic’’) electric polarity 
hich is not due merely and only to differences in concen- 
tation of ions in the cell sap or external medium or both. 
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The characteristics of the electric polarity in these cells 
are similar in all general respects to those in the onion 
root, oat coleoptile, Chara, Douglas fir, hydroids, Elodea 
leaf, ete., which we have previously studied in detail. The 
validity of the principle of algebraic summation of electric 
polarities of cells in a polar tissue (root tip) has been 
demonstrated for the linear cell aggregate in Pithophora. 


The public and the cancer problem: JAMES EWING. 


The concentration of isotopes by chemical means: H. C. 
Urey, H. G. THope and JoHN E. Gornam. A 46-fold 
change in the ratio of the nitrogen isotopes has been 
effected by the use of the exchange reactions between am- 
monia gas and ammonium nitrate solution, using a two- 
stage distillation column as suggested by Urey, Huffman, 
Thode and Fox.1 The first column consists of a 1-ineh 
glass tube 40 feet in length packed with glass spirals, 
and the second column of a #-inch glass tube 25 feet in 
length also packed with glass spirals. On the basis of 
preliminary experiments each of these was calculated to 
give approximately a 10-fold increase. The two columns 
produced 14.8 per cent. N*® in two weeks, and the con- 
centration was continuing to rise. The transport was 
about 0.15 grams of N* per 24 hours. A third section, 
consisting of a 3-inch glass tube 50 feet in length packed 
with Berl saddles, is being constructed. This should in- 
crease the transport by a factor of 10, and should increase 
the concentration which ean be produced at the present 
time. The concentration of S* has been increased by the 
use of the g-inch column. Using the exchange reaction 
between sulfur dioxide and sodium bisulfite solution, S* 
concentrates in the solution, and hence the same apparatus 
can be used for work on this isotope, though probably 
much smaller changes in concentration can be effected. 


Studies in radium poisoning: the metabolic effects of 
ingested radium in rats: RoBLEY D. EvANS and ROBERT 
S. Harris (introduced by K. T. Compton). Relatively 
small doses of radium chloride were fed by mouth to 
6 young male albino rats of the Wistar strain. Animals 
receiving 20, 35 and 70 micrograms of radium showed 
normal growth performance. Their bones, however, be- 
came very fragile and fractures occurred during normal 
handling of the animals. Fifteen months after ingestion 
of the radium the two animals which had received 35 
micrograms and the two at 70 micrograms each developed 
osteogenic sarcomata. The six control animals show no 
such tendency. This finding parallels the well-known ob- 
servation of osteogenic sarcoma in humans who have en- 
dured chronic radium poisoning for ten to fifteen years. 
Efforts are now being made to transplant these new bone 
tumors to normal animals of the Wistar strain. Quantita- 
tive studies of the radium metabolism have been made on 
all the animals. At the highest dosage level, 98 to 99 
per cent. of the ingested radium was excreted by the 
animals within a few weeks after feeding. The fractional 
retention decreases markedly with decreasing total dosage, 
paralleling the new observations on human beings. The 
radon content of the exhaled breath of the rats represents 
about 50 per cent. of the total body radium, as in human 
beings. The average concentration of radium in the rat’s 


1 Jour. Chem. Phys., 5: 856-868, 1937. 


: 
| 
tp 
ny 
thy 


430 


skeleton is, however, several hundred times greater than 
the concentration required to produce osteogenic sarcoma 
in man. 

Relationship of humidity to evaporation of sweat: 
EvueGEnE F. Du Bots and James D. Harpy. The rate of 
evaporation of sweat from the surface of the skin de- 
pends upon the difference in vapor pressure of the water 
on the skin and in the air, assuming constant air motion. 
The vapor pressure of the sweat may be found from the 
skin temperature. The vapor pressure of the atmospheric 
water vapor depends upon the relative humidity and the 
temperature. The evaporating tendency of sweat may 
then be computed for any humidity, and the effect of a 
change in humidity upon perspiration rate studied. From 
pure physics it is easy to see that a change from 50 per 

- cent. to 100 per cent. relative humidity affects the evapora- 
tion rate by only 6 per cent. at 32° F. and only 20 per 
cent at 60° F. At 95° F., however, such a change will 
cause complete cessation of evaporation of sweat. If, 
now, the physiological factor of the rate of sweating be 
taken into account a clear picture of the actual importance 
of this change in humidity is obtained. From 32° F. to 
86° F. the quiet body has little use for sweating, so that 
body heat loss is affected only 1 per cent. at 32° F. and 15 
per cent. at 86° F. Between 86° F. and 88° F. the impor- 
tance of humidity increases enormously, and in the quiet 
body a change from 50 per cent. to 100 per cent. relative 
humidity determines the matter of comfort or fever. Ina 
moderately active person (walking slowly), the impor- 
tance of humidity in the lower range of temperature is 
the same as for the quiet person. However, at 78° F. the 
importance rises rapidly, becoming 100 per cent. at about 
90° F. In a still more active person the sharp increase in 
importance comes at a lower temperature. 


The movement of water from concentrated to dilute 
solutions through liquid membranes: W. J. V. OSTERHOUT 
and J. W. Murray. In certain models set up to imitate 
living cells the behavior of water is the opposite of what 
is expected, for it moves from a concentrated to a dilute 
solution or from a region of low to one of high activity. 
This apparent violation of the laws of thermodynamics 
may continue for months before equilibrium is attained. 
A movement of water from a concentrated to a dilute 
solution, so-called ‘‘anomalous osmosis,’’ observed with 
certain solid membranes has been ascribed to the action 
of pores. But in our models only liquid membranes are 
employed and no pores exist. The evidence indicates that 
we have to do with a new phenomenon. The principle 
may be illustrated thus. Water and guaiacol (o-methoxy- 
phenol) are shaken together until equilibrium is attained. 
Some of this guaiacol (for convenience called B) is 
placed in the bottom of a U-tube: resting on this in the 
left arm A and in the right arm C is some of the dis- 
tilled water which has been shaken with the guaiacol. 
The water does not mix with the guaiacol but forms a 
separate phase. On adding trichloroacetic acid to A 
we might expect water to move from C to A, but the 
opposite happens. We find that water and acid move 
from A to B and from B to C. The higher the concen- 
tration of acid in A the greater the movement of water 
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into C. This is because the acid increases the Solubilj 
of water in the guaiacol phase and thus causes Water 
pass from A to B, but when the acid moves from B y, 
the solubility of water in B decreases and in consequa 
water goes from B to C. As the freezing point of 4 
lower than that of C it is evident that water moves fromm 
A, where the activity of water is low, to C, wher ; 
activity is high. The movement of water vapor throyg 
the air in an inverted U-tube above the solutions js fry 
C to A. This appearance of ‘‘perpetual motion”? 
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go on for months, ceasing only when A and C become ijgliters an 
tical in volume and in composition. The increase Mya larg 
water in C may amount to 40 per cent. or more, Jai diffe 
view of the surprising nature of this result we thongimt gene 
it desirable to test it in another way, namely, by shakigfillmbere 4c 
A with B and then shaking B with C (in both cases : is the 
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shaking was continued until equilibrium was attaingj 
The result shows an increase of water in C which m 
amount to more than 400 per cent. Since in certaj 
respects guaiacol acts like some protoplasmic surfaces 
seems possible that similar phenomena may occur } 
living cells. Using acetone in place of trichloroacetic ag 
the results were somewhat similar but much less striking 


Cellular reactions in sensitization: FLORENCE R. Sagy 
and A. L. JoyNer. The importance of the reaction oft 


skin of the tuberculous animal to the injection of tube specie 
culin has long been recognized. For a time it was thougifl& pos th 
that this sensitiyity developed only through the infection 

pore Ta 


then it was found that it could be elicited with dea 
bacilli and quite recently it has been induced wit 
tuberculo-protein but only with large amounts. It } 
now been found that tuberculo-phosphatide enhances th 
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sensitization of guinea-pigs to tuberculo-protein. W = N 
consider that this enhancement is at least in part relate’ °° 
to the increased cellular reaction brought about by tam * wh 
phosphatide in the presence of protein. The cellil ee 


reaction is a local increase in monocytes, the formaticg 
of epithelioid cells and a subsequent infiltration of th 
tissues with eosinophilic leucocytes. The use of tw 
unrelated chemical fractions from the bacillus induces! 
type of sensitization more like that of the disease bot 
in time and in degree than is brought about by the sam 
amount of protein. The experiments suggest that tha 
monocytes and epithelioid cells play a réle in the pli 


andom 
With sm 
respe 


nomenon of sensitization. Be 
Size of population and breeding structure in relation 
evolution: SEWALL WriGcHT. Size of population plays , = 
important réle in evolutionary theory. The effective sia it 
(N) of the theory, may, however, differ much from tli ey 
apparent size, being usually much less. N_ obviowlfill July 
refers only to the breeding population. If the numbem heated 
(Nn, of mature males and females are differen” mile 
N depends mainly on the less numerous sex. The 
trially 


ores ¢ 
f Cole 
£110 
may ok 
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The surviving offspring are likely not to be derived 4 
random from the parental generation. With N, parett 
furnishing varying numbers (k) of gametes to a ne 
generation of equal size (R =2), 


13, 
great 
priations 


y greater probable importance in nature are cyclic 
igtions in numbers. In a cycle of not too long a period 
in generations ) the effective size 


.ontrolled largely by the phase of small numbers. A 
nal N permits random fixation of non-adaptive char- 
ters and to some extent control by mutation pressure. 
(mm, a large species, restrictions on interbreeding may per- 
mm; differentiation of local populations. The variance 
gene frequencies (9%) takes the value q.(1-q:) f, 
yere q: is the mean gene frequency in the species and 
is the inbreeding coefficient. In a population dis- 
ributed continuously over a large area, but with mates 
ways drawn from small groups (size N) the value of 
for groups separated by n generations of ancestry 


« by Vn diameters of the unit area), lies between 
n 

5 and where ¥(1/X). This permits 

msiderable fluctuating local differentiation where N is 

s than a few hundred but leads to approximate 

pation of differences only if N is much smaller. In 

species, whose range is essentially one dimensional, 


has the value > V1/X. Differentiation increases much 
x=l 


wre rapidly with distance than in the preceding case. 
kuother mode of attack is appropriate where the range 
subdivided into partially isolated territories. As shown 
eviously here takes the form q:(1-q:)/4Nm+1) 
here N is the effective size of the local group and m 
ie effective proportion of immigrants from the species 
sa whole. Both N and m may be much smaller than 
dicated by actual numbers and amounts of cross breed- 
mez with neighboring groups. If small enough, there is 
aidom non-adaptive differentiation of local groups. 
With small m, but not N, there is adaptive differentiation 
respects related to differential conditions. These proc- 
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esses may be expected to be supplemented by intergroup 
selection such that those local groups which happen to 
acquire combinations of characters of more than local 
adaptive significance multiply relatively rapidly and sup- 
ply more than their share of emigrants. The simul- 
taneous action of partial isolation and intergroup selec- 
tion should result in a more rapid evolutionary process 
than either isolation alone or intragroup selection alone. 
Splitting of species requires nearly complete isolation. 
In some cases (as where translocations become fixed) 
there is evidence of fixation against very strong selection, 
likely to occur (in a sexually reproducing species) only 
if there are numerous outlying territories in which the 
populations are so isolated and so liable to extinction that 
the lines of continuity frequently pass through single 
stray individuals. 


The mechanism of hearing as revealed through experi- 
ment on the masking effect of thermal noise: HARVEY 
FLETCHER. In an electrical conductor there is a statis- 
tical variation of the electrical potential difference be- 
tween its two ends, which is due to the thermal agitation 
of the atoms, including the electrons. This electrical noise 
is amplified by means of a vacuum tube amplifier and then 
converted into an acoustical noise by means of a telephone 
receiver held on the ear. When this noise is present it 
reduces the capability of the ear to hear other sounds. 
The intensity per cycle of the acoustical noise compared 
to the intensity of a pure tone which can just be perceived 
in the presence of a noise was determined experimentally 
using a group of observers. This relative intensity for a 
given frequency range was constant throughout a wide 
variation of intensity. However, its value does vary with 
the position in the frequency spectrum, and it is the 
amount of this variation which enables one to calculate 
the relation between the frequency of the tone and its 
position of maximum stimulation along the basilar mem- 
brane. The results of such a calculation are given and 
shown to be in good agreement with determinations from 
animal experimentation. 


(To be concluded) 


SCIENTIFIC EVENTS 


THE MOUNT EVANS LABORATORY 


s Tye Mt. Evans Laboratory, which is sponsored by 
he Massachusetts Institute of Technology and the 
Lniversity of Denver, will be available to research 
rorkers in the field of the sciences during the months 
a: July, Augvst and September. This laboratory is 
dcated on Mt. Evans (altitude 14,260 feet) which is 

= miles from Denver by automobile road. 
The services rendered by the laboratory are ma- 
frially enhaneed by the availability of the labora- 
vries of the University of Denver and the University 
‘ Colorado School of Medicine; stations at altitudes 
if 11,000, 8,000 and 7,000 feet, respectively, where one 
fay obtain living accommodations and electric power; 
ep snow-fed lakes at high altitudes, which include 


Summit Lake on the road to Mt. Evans five miles from 
the peak; mines and tunnels in and near Idaho Springs, 
which is at a distance of 15 miles, and the Division of 
Photography of the Army Air School in Denver. The 
greatest demand has come from workers in the field of 
eosmie rays, but there are many problems in science 
which may be studied at this altitude. 

D. K. Froman and J. C. Stearns connected a Fer- 
ranti electrostatic voltmeter between a horizontal wire 
and ground. This wire was supported by two poles 
to which it was attached by porcelain insulators. The 
air was ionized by burning splints in tin cans which 
were affixed to the wire. With the wire six inches 
above ground the voltmeter reading varied from 0 to 
more than full seale reading, which was 2,500 volts. 
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At this altitude not only are there corona discharges 
from physical projections, but one quite often experi- 
ences electric discharges from the tips of his fingers 
or ears. The quick changes in weather, which varies 
from winter to summer each day, makes this an inter- 
esting location at which to make a study of the poten- 
tial gradient. 

Examples of other general fields of investigation in 
physies are those of the electrical conductivity of air, 
ultra-violet light and cosmic rays. The time neces- 
sary to secure data in the field of cosmie rays is ma- 
terially decreased, for at this altitude the intensity of 
primary cosmic rays and cosmic ray showers is re- 
spectively five and ten times their intensity at sea level. 
The figure for showers is only approximate and may 
be greater than this for many particle showers. This 
enables the collection of data during the summer sea- 
son which would require observations extending over 
a period of a year at sea level. In addition, inter- 
mediate altitudes, deep mines, lakes and aeroplanes are 
available to workers in the field of cosmic rays. 

In the field of biology the laboratory offers an op- 
portunity to study two types of problems: One, the 
influence of the increase of natural radiations on the 
biological processes; and the other, the biological ef- 
fects due to the decrease of oxygen. An example of 
the former is the work of Dr. Victor Jollos, who used 
the laboratory to study the effect of cosmie primary 
and shower radiation on mutations in Drosophila. A 
problem in the latter field is the study of mountain 
sickness, which may be carried on to advantage as 
there are patients in great numbers; those who are 
summer guests at the laboratory and a large number 
of tourists. (The tourists are directed up another 
peak, and this one hike so thoroughly satisfies most 
of them that there is a minimum number of uninvited 
visitors at the laboratory.) 

It is hoped that the laboratory may soon be utilized 
throughout the year by the department of meteorology. 
At the present a preliminary study of the meteorolog- 
ical conditions at this altitude during the summer 
months should be of scientific interest. Those inter- 
ested in Alpine botany and nature study will be sur- 
prised and pleased at the variety of flowering plants 
above timber line. A region on the Mt. Evans road 
about 10 miles from the peak has been preserved for 
botanical study. While the automatic devices are tak- 
ing data in the laboratory, an inviting field for re- 
search is Summit Lake, well stocked with large moun- 
tain trout which defy the efforts of all dieticians to 
prescribe a bait which will tempt them. 

The physical plant has been described in another 
article.1 If there is a growing demand for the ser- 
vices of the laboratory, it will be improved and en- 


1J. C. Stearns, The Scientific Monthly, 46: 242-248, 
1938. 
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larged to meet these requirements. Those Wishing hist 
use the laboratory this summer should communicate af of h 
an early date with Professor J. C. Stearns, Universiniim 0 
of Denver, Denver, Colorado. w 
the 

J.C. Stearns pichard 

GRANTS AWARDED BY THE AMERICAy tori 
PHILOSOPHICAL SOCIETY Chri 

THE committee on research of the American Phj\, “ 
sophical Society, Philadelphia, made in 
grants as follows: 
Edward W. Berry, the Johns Hopkins University, on 
for the illustrations of a study of the Tertiary to t 
Ralph E. Cleland, Goucher College, for continu- - Bay 
ation of work on cytogenetics and phylogeny RB ence 

of Onagra (evening priMT0se) John 
H. 8. Jennings, the Johns Hopkins University, for con 
the study of the cytology of ciliate protozoa, lan 

in particular the chromosomes and their be- Edwin 
havior at conjugation in Paramecium bursaria for 
and in other species of Paramecium; also the the 
chromosomes in the Opalinidae Mar 
Ernest W. Brown, Yale University, and W. J. the 
Eckert, Columbia University, for the continu- te 
ation of the verification of the polar coordi- ap 
nates which are used to predict the moon’s -_ 
. 500 of t 
William Berryman Scott and Glenn L. Jepsen "7 
Princeton University, for the continuation of ome 
the monograph of White River Mammaiia ......... 600 - 
Donald H. Andrews, the Johns Hopkins Univer- pe 
sity, for the measurement of the heat capaci- tal G 
ties of nine or more organic compounds to , h 
be made in the range 1° to 300° K. together ™ 
with supplementary measurements necessary to Gra 
determine the values of the free energy and we 
entropy at 300° K. 1,000 


D. H. Kabakjian, University of Pennsylvania, for Ma: 
a study of the energy levels in pure or acti- 
vated erystals and the dependence of these on 
physical structure ........ 350 of 

J. Kenneth Donahue, College of Charleston, for 


the study of the occurrence of hormones in ims 
marine invertebrates with special reference to phe 


the female sex 500 


Nabih Amin Faris, Princeton University, for the gat 
continuation of the editing from old manu- sky 
scripts and translating into English the major Dwigh 
work of al Ghazzali, the Ihya ’Ulum al-Din, Sta 
which treats of Moslem theology and jurispru- pre 
dence, Moslem political theory and constitu- Ernst 
tional law ........ 500 det 

Clarence E. McClung, University of Pennsylvania, mo 
for continuation of the project of bringing to 
together as representative a group as possible ter 
of the short-horned grasshoppers for cyto- fac 
logieal, genetical and phylogenetic studies ..... 400 La 

Alexander Weinstein, Columbia University, for a leslie 


— 
+ 


historical, biological and philosophical study 

of human genetics 1,500 
povert Gaunt, New York University, for the 

study of the functional interrelationship of 

the adrenal cortex and the pituitary 0.0... 500 
Krautheimer, Vassar College, for a his- 
torical and architectural analysis of the early 
Christian basilicas in Rome as far as preserved 
either completely or in remnants, fourth to 
Wesley L. Bliss, University of New Mexico, for 

the study of evidence of early man in the area 

on the eastern flank of the Canadian Rwuckies 

to the Arctic and in the upper Yukon, with 

emphasis upon glacial and other geological and 

geographical conditions that may have influ- 

in H. Davis, Jr., Southwestern College, for the 

continuation of the study of mangroves and 

land building in southern Florida occu 425 
Livin Francis Carpenter, University of Arizona, 

for the study of the distribution of color in 

the extra-galactic nebulae 700 
f, Martin Brown, Colorado College, for a study of 

the microscopic structure of animal hairs and 

the preparation of keys, drawings and descrip- 

tion to be used in assisting in the determina- 

tion of the various furs used by the aborigines 

of the southwestern states for making textiles, 

Thomas Hale Ham, Harvard Medical School, for 
an investigation on the mechanism of blood 
destruction in normal and pathological con- 


(arl G. Vinson, University of Missouri, for a 
chemical investigation of disease viruses ............ 500 


Grants made in April, 1938, were as follows: 


Ervin K, Mapes, University of Iowa, to identify 

and collect the writings of the Mexican author, 

Manuel Gutiérrez Najera, together with crit- 

ical and other data regarding his life and work 500 
J.J. Nassau and 8S. W. MecCuskey, Case School 

of Applied Science, for the construction of 

a photoelectric machine for counting stellar 

images of varying degrees of brightness on a 

photographie plate 300 
’.M. Slipher, Lowell Observatory, for the investi- 

gation of the spectrum of the light of the night 

sky 500 


me wight C. Carpenter, New York State Experiment 


Station, for the study of the effect of light on 

proteins and amino-acids 300 
Emst C. Abbe, University of Minnesota, for a 

detailed field study of the flora of the Rich- 

mond Gulf region (east coast of Hudson Bay) 

to gather further evidence concerning the in- 

terrelationship of historical and environmental 

factors in the floristic development of the 

Labrador peninsula 450 
leslie Spier, Yale University, for the completion 
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of an extended ethnography of the Modoc 

Indians of Oregon 750 
H. O. Burdick, Alfred University, for a continu- 

ation of studies of the physiology of the fal- 

lopian tubes 500 
Samuel L. Leonard, Rutgers University, for the 

study of hypophysis-thyroid-gonad relation- 

ship 735 
Harold 8. Colton, Museum of Northern Arizona, 

to carry on archeological excavations in north- 

western Arizona 1,000 
Rudolf Héber, University of Pennsylvania, for a 

continuation of investigations on the secretory 

activity of the liver 1,200 


Epwin G. ConkLIn, 
Chairman, Committee on Research 


MEDALS OF THE FRANKLIN INSTITUTE 


THE complete list of recipients in 1938 of the various 
medals awarded annually by the Franklin Institute, 
Philadelphia, Pa., as recommended by the Institute’s 
Committee on Science and the Arts, has been an- 
nounced as follows: 


The Elliott Cresson Medal to Edwin H. Land, The 
Land-Wheelwright Laboratories, Inc., Boston, Mass., ‘‘in 
consideration of his contribution to the art and science 
of optics evidenced in his invention of polaroid and in 
his development of polaroid into a commercial product.’’ 

The Howard N. Potts Medal to Lars O. Grondahl, 
Union Switch and Signal Company, Swissvale, Pa., ‘‘in 
consideration of his recognition of the potential value of 
an accidentally discovered phenomenon in physics and of 
his subsequent masterly development of the principle 
involved into an extremely valuable engineering appliance, 
the copper-oxide rectifier.’’ 

The Louis Edward Levy Medal jointly to S. S. Kurtz, 
Jr., of the Chemical Section of the Sun Oil Company, 
Philadelphia, and A. L. Ward, of the Chemical Labora- 
tory of the United Gas Improvement Company, Phila- 
delphia, ‘‘for their series of papers on ‘The Refractivity 
Intercept and the Specific Refraction Equation of New- 
ton,’ published in the Journal of the institute in Novem- 
ber, 1936, November, 1937, and December, 1937.’’ 

The George R. Henderson Medal to Clyde C. Farmer, 
Westinghouse Air Brake Company, Pittsburgh, Pa., ‘‘in 
consideration of his invention and development of the 
‘AB’ Freight Brake which has, in large measure, solved 
the difficulties and intricacies of a complicated problem 
in Railway Engineering.’’ 

The Walton Clark Gold Medal to Robert Brinton Har- 
per, The Peoples Gas Light and Coke Company, Chicago, 
‘¢in consideration of his leading part in the development, 
supervision and direction of a research and testing lab- 
oratory of outstanding excellence in the gas industry, his 
cooperation personally and through members of his staff 
with the gas industry generally, and his own distin- 
guished work in the chemistry and physics of the gas 
industry.’’ 

The Edward Longstreth Medal to J. F. Hellweg, cap- 
tain, U. 8. Navy (retired), head of the United States 
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Naval Observatory, Washington, D. C., and to Paul Sol- 
lenberger, Naval Observatory, Washington, D. C., ‘‘in 
consideration of their invention of a device combining a 
crystal controlled clock with a stroboscopic reading ele- 
ment and apparatus for emitting radio time signals, 
whereby the accuracy of these signals has been increased 
and the labor of preparing for their transmission re- 
duced. ’’ 

The Longstreth Medal jointly to Norman F. 8S. Russell, 
president, United States Pipe and Foundry Company, 
Burlington, N. J., and to Dr. Frederick C. Langenberg 
(deceased), ‘‘in consideration of the development of 
means for reducing the rate of cooling of iron pipe cast 
by the centrifugal process in externally cooled metal 
molds’’; to Clarence W. Balke, director of research, Fan- 
steel Metallurgical Corporation, Chicago, ‘‘in considera- 
tion of his scientific work in chemistry and metallurgy 
which resulted in the development of processes for the 
production and commercial utilization of Columbium and 
Tantalum. ’’ 


As previously announced the Franklin Medals will 
be awarded to Dr. William Frederick Durand, pro- 
fessor emeritus of mechanical engineering at Stanford 
University, and to Dr. Charles A. Kraus, professor of 
chemistry and director of research in chemistry at 
Brown University. 

The medals will be presented on Friday, May 20, 
in Franklin Hall, at the foot of the heroic white marble 
statue of Benjamin Franklin, sculptured by James 
Earle Fraser, which is to be unveiled on May 19. All 
recipients of medals will be guests of the Franklin 
Institute at the dedication banquet on Saturday, May 
21, at 8: 00 p.m., at the Bellevue-Stratford Hotel, when 
Mr. Hoover will make the address. 


RECENT DEATHS 


Dr. Maurice CrowTHER HALL, chief of the Zoolog- 
ical Division of the National Institute of Public Health, 


SCIENTIFIC NOTES AND NEWS 


Dr. THomAs ParrANn, surgeon-general of the U. S. 
Public Health Service, has been awarded the Mendel 
Medal of Villanova College, “in recognition of his 
scientific approach to the problems of public health.” 


Tue George M. Kober Medal for distinguished ser- 
vice to medicine was presented on May 4, at the meet- 
ing of the Association of American Physicians held 
in Atlantie City, to Dr. Rufus Cole, member emeritus 
of the Rockefeller Institute for Medical Research, New 
York, formerly director of its hospital. 


THe Howard Taylor Ricketts prize of the Univer- 
sity of Chicago has been awarded to John Marshall 
Weir, Ph.D. (Chicago, ’37), last year assistant pro- 
fessor of anatomy at the University of Mississippi, for 
his researches on long reactions on blood vessels. The 
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U.S. Public Health Service, died on May 1 in hig gg, 
seventh year. 


Dr. Wave Hampton Frost, professor of epideni 
ology at the School of Hygiene and Public Healt} 
the Johns Hopkins University, of which he wag dp, 
from 1931 to 1934, died on April 31 at the age of ff, 
eight years. | 


Dr. Rosert Tarr McKewnziz, J. William Wrigi 
research professor of physical education at the Uy 
versity of Pennsylvania, sculptor and physician, (icf 
on April 28 at the age of seventy years. 
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Dr. Ross V. Patrerson, Sutherland M. Prevost py 
fessor of therapeutics and dean of the Jefferson Me 
ical College, Philadelphia, died on May 2 at the age 


sixty years. wna 
t 
Dr. Francis Baker LANEY, since 1920 head of th th 
department of geology at the University of Idaho, di . 
epatico 

on April 24 at the age of sixty-three years. 
Sir D 
Dr. JoHN M. Buck, senior bacteriologist and ass, of ¢ 
tant superintendent of the Federal Animal 
Station at the Experiment Station at Bethesda, May pirt 
died on May 2 at the age of fifty-nine years. va) B 
Dr. Lewis Cricuer, surgeon director fq 
ommitt 


ophthalmology of the Manhattan Eye, Ear and Thro 


Hospital, died suddenly on April 31. He was sixijme? VIC" 
one years old. greultt 
hen he 
Nature reports the death of Professor F. Mesnil, @™, colle, 
the Pasteur Institute of Paris, member of the Sectif ,,, g 
of Anatomy and Zoology of the Paris Academy @.... ¢ 
joy for 
Sciences, aged seventy years, and of Professor (ti 7” 
HE 


Naegeli, professor of internal medicine and direct 
of the Medical Clinie in Zurich, known for his wor 
on diseases of the blood, aged sixty-seven years. 
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Ricketts prize was established in 1913 to honor D chemis 
Howard Taylor Ricketts, of the University of Chicagqij Ar the 
who discovered the typhus germ and died a martyr (ld in } 
his discovery in Mexico. the Ur 
Tue annual dinner of the trustees of the Americ ° 8% 
Museum of Natural History was given in honor @™ Mate 
Dr. Frank M. Chapman, curator of the department (“°° 
birds, who has completed a half century of service” ° ! 
the museum. An illuminated scroll was presented @#Mempe 
him. a who 
A feature of the thirteenth annual meeti) ude D 
of the Midwestern Psychological Association at + Alber 
University of Wisconsin on April 22 and 23 was @Dr. Eu 
golden anniversary dinner, at which Dr. Joseph Jagm the 
trow and Dr. Clark L. Hull were the guests of hondfofessor 
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fie dinner was given in celebration of the founding 
: the Psychological Laboratory at the university by 
,. Jastrow in 1888. Dr. Hull, now professor of psy- 
logy at Yale University, joined the university as 
<jstant in 1914 and suceeeded Dr. Jastrow as director 
the laboratory. Professor V. A. C. Henmon, head 
the department of edueation, was toastmaster. Dr. 
jsirow spoke on “Stages in the Progress of Psychol- 
y,’ and Dr. Hull on “Adventures in Psychological 
ieorizing.” 

Dr. ALEXANDER W. Evans, Eaton professor of 
tany at Yale University, known for his work on the 
fepaticae, Will celebrate his seventieth anniversary on 
jy 17. A dedicatory volume of Annales Bryologici 
being prepared to mark the occasion. It will con- 
1 a biographical notice and portrait of Professor 
mus together with about twenty-five contributions 
hm leading American and European bryologists and 
paticologists. 


Sr DAvip Prarn has been appointed president for 
of the Imperial College of Tropical Agriculture. 
ature writes: “Sir David, who celebrated his eight- 
wh birthday on July 11 last, was director of the 
yal Botanic Gardens, Kew, from 1905 until 1922. 
was a member of the Tropical Agricultural College 
mumittee appointed by Lord Milner in 1919 and had 
en vice-chairman of the Imperial College of Tropical 
rriculture from its foundation in 1921 until last year, 
ten he retired. His appointment as life-president of 
college is a particularly fitting honor which, it will 
tthe general wish of all scientific workers, he may 
joy for some years.” 


Tue Linnean Gold Medal of the Linnean Society of 
mdon for 1938 has been awarded to Sir D’Arcy 
hompson, prefessor of natural history in the Uni- 
sity of St. Andrews. 


Tue Hofmann Medal of the German Chemical So- 
‘ty has been awarded to M. Pierre Jolibois, professor 
chemistry at the University of Paris. 


@ \v the meeting of the American Eugenics Society, 

md in New York City on May 5, Dr. S. J. Holmes, 
‘the University of California, was elected president 
‘the society, and Mrs. Shepherd Krech, president of 

@ Maternity Center Association, New York City, 
bs elected vice-president. Frederick Osborn is trea- 
er of the society. 


Mempers of the faculty of the University of Minne- 
‘a who will retire at the close of the academic year 
‘lude Dr. Anthony Zeleny, professor of physics, and 
'. Albert E. Jenks, professor of anthropology. 


Dr. EUGENE PauL WIGNER, who resigned a year ago 
0m the faculty of Princeton University to become 
ofessor of theoretical physics at the University of 
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Wisconsin, has been recalled to Princeton as Thomas 
D. Jones professor of mathematical physics. 


At New York University, Assistant Dean William 
R. Bryans has been named chairman of the new de- 
partment of engineering mechanics which will con- 
solidate fundamental technical courses; Professor 
Lewis Van Carpenter has been appointed director of 
the new Sanitary Engineering Laboratory dedicated 
last autumn, and Professor Carlos de Zafra has been 
appointed curator of the James Arthur Collection of 
Clocks and Watches, to succeed Dr. Daniel W. Hering, 
who died on March 24. 


Dr. J. N. Gooprer, research fellow in applied me- 
chanies since 1931 at the Ontario Research Foundation, 
has been named acting professor of mechanics in the 
Sibley School of Mechanical Engineering at Cornell 
University. 


Dr. GARRETT BirkKuHoFF, of Harvard University, has 
been promoted to an assistant professorship in mathe- 
maties; Dr. John W. Green, of the University of Cali- 
fornia, and Dr. Donald T. Perkins, of Yale University, 
have been appointed Benjamin Peirce instructors in 
mathematies. 


Dr. ADOLF Manr, director of the National Museum 
of Ireland and keeper of Irish antiquities, has been 
appointed Robert Munro lecturer in anthropology and 
prehistoric archeology for 1938-39 at the University 
of Edinburgh. This lectureship was founded in mem- 
ory of Dr. Robert Munro, the Scottish archeologist. 


J. EDGAR CRACKSTON, lecturer in physics at the Uni- 
versity College of South Wales and Monmouthshire,. 
Cardiff, will exchange positions with Professor Gwilym 
E. Owen, of Antioch College, for the academic year 
1938-1939. 


Pou E. Duwez, of Brussels, has been nominated as 
head of the recently created National Laboratory for 
the Study of Silicates at Mons, Belgium. This labora- 
tory, which is the only one of its kind in Belgium, will 
be not only a research center, but will also establish 
official specifications for all the products derived from 
silicates. 


At the annual meeting of the Board of Trustees of 
the American Museum of Natural History on May 2, 
Dean Sage, Jr., and Maleolm P. Aldrich were elected 
members of the board. Mr. Sage led the West China 
expedition in 1934-35, and made extensive collections 
of mammals and birds. Mr. Aldrich, a director of the 
Commonwealth Fund, has been interested in the Hall 
of North American Mammals. He has also aided ex- 
peditions to Northern Mexico, Alberta and British 
Columbia. 


COMMANDER DonaLD B. MACMILLAN and a party of 
ten students will leave Boothbay Harbor, Me., on June 
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25 on the auxiliary schooner Bowdoin for his seven- 
teenth Arctic expedition. It is planned to take moving 
pictures and to study the habits of Aretie birds and 
to map unknown harbors, the geology of Labrador 
and the advance and retreat of glaciers. 


Dr. LauGce Kocu, the Danish explorer, on April 30 
left by seaplane from Copenhagen for the Spitzbergen 
group of Norwegian Arctic islands with the object of 
ascertaining whether land exists between Spitzbergen 
and North Greenland. The Danish government has 
placed the vessel Gustav Holm at his disposal. The 
vessel will serve as a base of operations while Dr. 
Koch flies from Spitzbergen to Peary Land and back. 
If no land is sighted from the air a complete photo- 
graphic survey will be undertaken from Peary Land. 


Dr. Harry GoLpBLaTt, professor of experimental 
pathology at Western Reserve University, will deliver 
the eighth Harvey Society lecture of the current series 
at the New York Academy of Medicine on May 19. 
He will speak on “Experimental Hypertension Induced 
by Renal Ischemia.” 


Dr. B. M. DuaaGar, of the University of Wisconsin, 
addressed the Plant Institute of the Ohio Agricultural 
Experiment Station on the evening of April 27 on 
“Photosynthesis and Radiation.” 


Dr. Crocker, director of the Boyce 
Thompson Institute for Plant Research at Yonkers, 
N. Y., lectured before the New York University chap- 
ter of Sigma Xi on May 6 on “The Effect of Anes- 
thetics on Plants.” 


Dr. Oscar Rp of the Station for Experimental 
Evolution of the Carnegie Institution, gave an address 
on the evening of May 3 before the Lancaster, Pa., 
Branch of the American Association for the Advance- 
ment of Science on “What We Owe to Our Pituitary 
Glands.” 


Dr. P. H. STEVENSON, associate professor of anat- 
omy of the Peiping Union Medical College of Peiping, 
China, delivered in Stockholm the mid-year public lee- 
ture of the Geographical and Anthropological Society 
of Sweden on “The Paleogeographical Factors In- 
volved in the Early Evolution of Man.” The lecture 
was repeated by request in Copenhagen under the aus- 
pices of the Royal Geographical Society of Denmark. 


DurinG the summer session of 1938 at the Univer- 
sity of Michigan, special emphasis will be given to 
the chemistry and metabolism of the proteins. During 
the first four weeks of the session, four guests will each 
present four lectures in their special fields of interest. 
The visiting lecturers wili be Dr. R. Keith Cannan, 
professor of chemistry, New York University Medical 
Coilege; Dr. Max Bergmann, member of the Rocke- 
feller Institute for Medical Research; Dr. William C. 
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Rose, professor of biochemistry, University of Tlinois 
and Dr. Vincent du Vigneaud, professor of biocher 
istry, George Washington University Medica] Schoo 
The lectures will be supplemented by lectures, diseys 
sions and laboratory work by the regular staff of the 
department of biological chemistry. Advanced 
will be open to graduate students and others. Inf, 
mation concerning this ‘special program may be ¢} 
tained from Dr. Howard B. Lewis, professor of }j, 
logical chemistry, University of Michigan, Ann Arbo, 


Tue eighth Annual Research Conference of thf 
Department of Chemistry of the Johns Hopkins [yj 
versity will be held from June 6 to June 17 at tig 
Henlopen Hotel, Rehoboth Beach, Del. The first weg} 
will be on the subject of “Enzymes,” with Dr. A, ] 
Corwin as chairman and will include lectures on theig 
chemical nature and constitution, fermentation, catalyg 


sis and the mechanism of enzyme action, methods of ag 
assay of enzymes as well as some discussion of baci s vial 
teriophage, insulin and filterable viruses. The second td 

in the Cc 
week will be on the “Mechanism of some Organi lading 1 


Reactions” with Dr. F. O. Rice as chairman. Certaig 
general organic reactions, such as the Diels and Alderj 
Friedel and Craft, mercury and manganese salt cataly 
sis, acid and base catalysis will be discussed especially 
in relation to polymerization. In addition one day wil 
be devoted to the mechanism of heterogeneous catalysis 
Further information may be obtained from F. 0. Rice 
department of chemistry, the Johns Hopkins Univer 

sity, Baltimore. - 
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Tue fifth annual convention of the Maryland Biol Al 
ogy Teachers Association was held at the State Teach4 


ers College at Towson, Md., on April 23. The speakers Azout 
included Dr. 8. O. Mast, of the Johns Hopkins UnidiMfhtion w: 
versity; Dr. Margaret Reed Lewis, of the Carnegiafiif Econc 
Institution of Washington; Dr. Gairdner B. Moment{iMSociety ¢ 
of Goucher College, and Dr. Paul S. Conger, custodian of se 
of diatoms, United States National Museum. The confi a simi 
vention was well attended by both high school and@an Assc 
college teachers and research workers. The annual reHthis stud 
search prize for the “greatest contribution to sciencaere use 
on the part of a high school teacher of the state,” wasn contiy 


uwmmari 
he lates 
that ehay 


awarded to A. H. Bryant, instructor in Baltimore City 
College. Dr. Ernest N. Cory, professor of entomology 
in the University of Maryland, was elected president 


for the coming year, succeeding Dr. Mabel Lowellifmat, * 
Bishop, of Hood College. he gene) 

THE eighth annual field conference of Pennsylvanit The n 
Geologists will be held in Maryland, West Virginia 10 ¢ 
and Virginia on May 28, 29 and 30. The conferencam”l¢ties, 
this year will be chiefly under the auspices of the Vit atlantic, 
ginia Geological Survey. Dr. Arthur Bevan, iy yy 


geologist, is local chairman. Field trips will embracegypss7. 


a study of the stratigraphy, structure, paleontolog) 


yr 13, 1938 SCIENCE 437 


md economie resources of Lower Paleozoic formations 
wticularly in the Lower Devonian, Silurian, Ordo- 
jan, Lower Cambrian and Pre-Cambrian periods. 
{ portion of the trip will be over the north half of the 
iyline Drive. An optional trip to the Luray Cav- 
ws is included. The leaders will be Dr. Charles 
pitts, of the U. S. Geological Survey; Dr. Frank 

My Swartz, of State College, Pennsylvania, and Dr. 
jrthur Bevan, state geologist of the Commonwealth of 
irginia. The conference will assemble at the Algon- 
gin Hotel, Cumberland, on Friday evening, May 27, 
fr an evening conferencé and discussion. The second 
sight will be spent in Winchester, Va., and the third 
Luray, Va. Copies of the final notice and itinerary 
snopsis can be obtained by writing to Dr. Arthur B. 
(leaves, secretary, Topographie and Geologie Survey, 
farrisburg, Pa. 


Nature writes that the Australian Government has 
ieided not to proceed further at present with the 
proposal to invite the British Association to meet again 
n the Commonwealth. As it is desired, however, that 
jading men of science should from time to time be 
iforded opportunity to visit Australia, it has been de- 
ded to issue invitations to a party of six to attend the 
jbilee meeting of the Australian and New Zealand 
Association for the Advancement of Science at Can- 


berra in January, 1939. It is hoped that the precedent 
so set will become regular practice at each succeeding 
biennial meeting of the association. A grant of 
£A1,500 towards the expenses of the guests in 1939 
has been promised by the Government. 


THE American Philosophical Society has been made 
the depository for a group of papers and memora- 
bilia formerly belonging to the late Professor Elihu 
Thomson. In order to make the collection as com- 
plete as possible the society will be glad to receive 
additional contributions or information regarding 
such material. They should be sent to The American 
Philosophical Society, Philadelphia, Pa. 


A CORRESPONDENT writes: “By the generous kind- 
ness of the widow and daughter of the late Sigmund 
Graenicher, a distinguished entomologist long resident 
in southern Florida, his collections of Diptera and 
Hymenoptera have been presented to the Museum of 
Comparative Zoology” at Harvard College. | 


THE John and Mary Markle Foundation of New 
York City has made a grant of $10,000 for a three- 
year period to carry on research work on neuro- 
physiology under the supervision of Dr. Ernst Gell- 
horn, professor of physiology in the College of Medi- 
cine of the University of Illinois. 


DISCUSSION 


ATTENDANCE AT SCIENTIFIC MEETINGS 
AND MEMBERSHIP POPULATION 
CENTER 


AzouT a year ago the center of membership popu- 
ition was determined for the American Association 
@\i Economie Entomologists and for the Entomological 
Society of America. Continuing interest in the prob- 
fem of selecting the best locations for meetings has led 
0a similar study with the membership of the Ameri- 
tan Association for the Advancement of Science. In 
his study the methods described in the article cited 
vere used. The association membership by counties 
n continental United States was obtained from its 
ummarized Proceedings as of late 1934. These were 
Bie latest figures readily available, but it is believed 
at changes in distribution since 1934 have not been 
great. These and other data used were supplied by 
he general offices of the association in Washington. 
The membership distribution for the association 
ms in general similar to that for the entomological 
“eleties, with heavy concentrations in the Middle 
dtlantie, lower New England, East. North Central and 


_" M. Wadley, Jour. Econ. Ent., 30 (4): 596-597, 
937, 


Pacifie Coast States. A lower density was found 
westward and southward, especially in the sparsely 
populated Great Plains and Rockies. Membership of 
the association seemed to be more concentrated in large 
cities and educational centers than that of the ento- 
mological organizations, and was apparently less af- 
fected by horticultural development in the Gulf and 
Pacific States. 


The “median,” or place of crossing of the meridian. 


and the parallel, dividing membership into halves, was 
located in the vicinity of Pittsburgh. The center of 
population, as determined by the gravity-center or 
first-moment method, was in eastern Madison County, 
Ind., about forty miles northeast of Indianapolis. 
These points are over 200 miles east and a little north 
of the same points for the combined entomological 
societies. 


The winter meetings since the world war (1920— 


1936) of the American Association for the Advance- 
ment of Science were studied as to location and as to 
relation of registration to total membership. These 
factors are summarized below in comparison with those 
for the American Association of Economie Entomolo- 
gists. 
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TABLE 1 


REGISTERED ATTENDANCE AT WINTER MEETINGS, 1920-36, 
EXPRESSED AS PERCENTAGE OF MEMBERSHIP 


SCIENCE 


Percentage of membership 
attending meetings 


Section Number of American American 

meetings Association Association 

of Economic for the Ad- 

Entomolo- vancement 

gists of Science 
Middle Atlantic ... 6 22.7 25.4 
New England ..... 2 20.4 18.5 
East North Central 3 22.8 19.8 
West North Central 3 keg 13.0 
South Central .... 2 17.8 9.9 

TABLE 2 


AVERAGE ATTENDANCE AT ANNUAL MEETINGS IN VARIOUS 
SECTIONS EXPRESSED AS PERCENTAGE OF AVERAGE 
FoR MIDDLE ATLANTIC STATES. (CALCULATED 
FROM TABLE ABOVE.) 


American Asso- American Asso- 


ciation of ciaton for the 
Section Economic Advancement 
Entomologists of Science 
Per cent Per cent. 
Middle Atlantic ...... 160.0 100.0 
‘New England ........ 89.9 72.8 
East North Central... 100.4 78.0 
West North Central... 78.0 51.2 
South Central ....... 78.4 39.0 
Wain 79.3 70.9 


Meeting places of the future will probably be 
selected on the basis of: (1) convenience of location; 
(2) facilities for large numbers of members; (3) rota- 
tion among important sections; and (4) cultural, 
scenic or general interest. The last two needs may be 
partly met by sectional or off-season meetings. Al- 
though there is a large membership on the Pacific 
Coast, it is worthy of note that a midwinter meeting 
has never been held there. It seems possible that, with 
present trends in automobile travel, winter meetings in 
the South might be well attended. : 

The facts studied show that, although entomological 
membership does not center very far west and south of 

association membership, a larger proportion of ento- 
mological society members than association members 
attend meetings in the western and southern sections. 


F. M. WapLEY 
BUREAU OF ENTOMOLOGY AND 
PLANT QUARANTINE, 
U. S. DEPARTMENT OF AGRICULTURE 


STUDIES IN THE POTASSIUM METABOLISM 
OF THE ANIMAL BODY BY MEANS OF 
ITS ARTIFICIAL RADIOACTIVE 
ISOTOPE 

A stupy of the metabolism of potassium is being 
conducted on the white rat with the aid of radio- 
potassium used as a “tracer.” Some of the salient 

facts which have been observed are given below. 
The absorption of potassium from the gastro-intes- 
tinal tract is very rapid when potassium chloride is 


administered to a normal adult fasted Tat, about 9 
per cent. being absorbed within half an hour. 
of the absorbed potassium is very quickly reject; 
mainly through the kidneys. The major portion i 
retained and taken up by the muscles and othey soft 
tissues of the body. The radio-potassium INCorporated 
into the tissues displaces a certain proportion of the 
potassium previously there, and appears subsequently 
to have the same fate as the ordinary potassium present 
in the body. 

After the first few hours, the potassium retentio, 


per gram of fresh tissue—ealled the “specific aifinity” 


—is about the same for such varied tissues as musele, 
liver, kidney, stomach, small intestines and heart. 
Another point of interest is that the liver takes up , 


greater fraction of the radio-potassium when jt js | 


administered orally than when it is injected intraper. 


toneally. This may be explained if the predominan; : 


path of potassium absorption is via the portal system, 
Davip M. GREENBERG 
MICHAEL JOSEPH 
Wa.po E. Coun 
V. Turts 
DIVISION OF BIOCHEMISTRY 
UNIVERSITY OF CALIFORNIA 
MEDICAL SCHOOL 
BERKELEY 


FOSSIL ALGAE FROM THE SALEM LIME- 
STONE OF INDIANA 

SEVERAL years ago the writer briefly described and 
illustrated some peculiar “rod-and-bead” structures 
from the Salem limestone (Indiana building stone) of 
Indiana and suggested that they represented the cast- 
ings of large worms. This interpretation and one of 
the illustrations were included in “Invertebrate Paleon- 
tology,” which appeared in the fall of 1935.? Since 
the Salem limestone has been used so widely for large 
state, federal and office buildings, extensive surfaces 
of the stone have been made available for examination; 
and it was hoped, therefore, that others who noted 
these peculiar structures, which show up clearly afte 
the stone has weathered a few years, would scrutinize 
them carefully and test the validity of the suggested 
origin. 

Late in 1935 Dr. Titus Ulke, of Washington, D. C, 
wrote to Dr. W. H. Twenhofel, calling attention to Fig. 
43A in “Invertebrate Paleontology” and suggesting 
that the “rod-and-bead” markings were “. . . not worl 
castings and tracks, but algae, probably allied to...’ 
certain present-day lime-secreting forms.* Several 


1R. R. Shrock, Proc. Ind. Acad. Sci. for 1934, 44: 11+ 
175, Figs. 1A-C, 1935. 

2W. H. Twenhofel and R. R. Shrock, ‘Invertebrate 
Paleontology,’’ McGraw-Hill Book Company, Inc., p. 1°; 
Fig. 43A, 1935. 7 

3 Letter to Dr. W. H. Twenhofel dated November !', 
1935. 
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ars later the present writer sent a detailed descrip- 
tion of the markings he had seen and examined to 
Dr. Ulke, who again asserted his belief that the struc- 
ures should be referred to ancient algae. He empha- 
sized the following points, which favor algal origin: 


(1) Where best developed the markings almost always 
jie flat with the bedding planes, i.e., they lie parallel with 
the bedding planes. 

(2) The material inside the rods and beads is essen- 
tially like the surrounding granular limestone. 

(3) Rods and beads alike are separated from the sur- 
rounding rock by a tiny groove, suggesting that there was 
once some sort of ‘‘skin’’ or shell around them. 

(4) In some instances the rods bend back at an acute 
angle. 

(5) Some of the rods branch and some possess tiny 
structures resembling rootlets. 

(6) Small lobate markings associated with the ‘‘rod- 
and-bead’’ structures suggest the fronds of algae. 

(7) Rarely the beads decrease in size in one direction, 
as in a budding algal branch. 

(8) Transverse partition walls are indicated in some 
instances. 


The present writer has checked most of the observa- 
tions just listed and believes that the suggested origin 
warrants serious consideration. Interpreting these 
“rod-and-bead” markings as ancient algae would also 
be in accord with the environmental conditions which 
are thought to have prevailed during the deposition 
of the Salem limestone.* It has been suggested that 
this limestone, at least that portion which is a coquina 
of macerated shell matter, was deposited as a clean 
calcareous sand in shallow water, having been previous 
to its deposition a dune or beach sand. In such an 
environment of deposition algae, such as those which 
are thought to have formed the “rod-and-bead” strue- 
tures, may well have found conditions favorable for 
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the extensive growth suggested by the abundance of 


preserved fossils. Rosser R. Sanock 


DEPARTMENT OF GEOLOGY, 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


THE TREATMENT OF “SNIFFLES” IN THE 
RAT WITH SULFANILAMIDE 


“SNIFFLES” or a form of pneumonia in the rat is 
responsible for a high mortality in all laboratory rat 
colonies. Recovery is rare, although a rat may linger 
on for months after the first symptoms appear. In 
other cases the disease progresses rapidly and causes 
death within a week. Because no effective treatment 
is known and because the disease is contagious, it has 
been a source of considerable loss, particularly in 
experimental studies in which the rat is tested over a 
long period of time. 

Since sulfanilamide has been successfully used in 
severe infections in humans and in experimentally 
induced infections in animals, we decided to test its 
effectiveness in the treatment of this disease charac- 
teristic to the rat. 

An experimental and a control group were used, the 
former being given 50 mg daily (varying slightly with 
the animal’s weight) mixed in the food and the latter 
given the same care except for the omission of the 
sulfanilamide. Both groups contained cases in which 
the disease exhibited varying degrees of severity. 

Of the fourteen rats in the experimental group, 
twelve permanently recovered, whereas two died. All 
the seven animals in the control group died after vary- 
ing lengths of time. Prompt treatment with the drug 
resulted in the more rapid recovery. 

No detrimental effects of the drug have appeared 
despite the fact that some animals received it daily for 
nearly two months. Detailed case studies will be 


reported later. Norman R. F. Marr 
UNIVERSITY OF MICHIGAN 


SPECIAL ARTICLES 


EFFECT OF OXYGEN LIGHT AND LACTO- 
FLAVIN ON THE OXIDATION OF 
VITAMIN C IN MILK 

THE oxidation of ascorbie acid and of fat in milk is 
sensitive to variations in dissolved oxygen as well as to 
dissolved copper and exposure to light. Lactoflavin 
is the sole agent in milk responsible for the sensitivity 
of ascorbie acid to light. 

A correlation has been found between the rate of 
oxidation of ascorbic acid in the dark and the produe- 
tion of a common flavor defect of milk resulting from 
the oxidation of the fat. The addition of 0.005 to 0.01 
per cent. of asecorbie acid delays the development of 


*E. R. Cumings, et al., 30th Ind. Rept., 1906, p. 1199; 
J. W. Beede, et al., 39th Ind. Rept., 1915, pp. 204-206; 


this oxidized flavor. It is possible that a competition 
for dissolved oxygen between two distinct processes is 
involved.?? 

Mattick and Kon,? Kon and Watson* and Kon® 
have found that sunlight, more specifically the short 
waves of visible light, accelerates the oxidation of re- 


E. R. Cumings, Handbook of Indiana Geology, Pt. IV, 
1922, p. 504. 

1P. F, Sharp, G. M. Trout and E. S. Guthrie, Tenth 
Ann. Rpt. N. Y. State Assoc. Dairy and Milk Inspectors, 
p. 153, 1936. 

2L. Buruiana, Biochem. Jour., 31: 1452, 1937. 

3A. T. R. Mattick and S. K. Kon, Nature, 132: 446, 
1933. 

4S. K. Kon and M. B. Watson, Biochem. Jour., 30: 
2273, 1936. 

58. K. Kon, Science, 85: 119, 1937. 
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duced ascorbic acid when milk is exposed in glass bot- 
tles. They have found that the action of light on 
ascorbic acid does not take place in the absence of dis- 
solved oxygen. In view of the note by Kon® it should 
be recorded that in the experiments previously reported 
by us,'*® special precautions were taken to prevent 
undue exposure of the milk to light. The experimental 
samples were collected in brown glass bottles, the bot- 
tles were never exposed to direct sunlight, and they 
were stored in the dark. The extent to which the 
commercial samples were exposed to light before ship- 
ment to the laboratory was not known. 

Since ascorbic acid solutions and dissolved oxygen 
are colorless, they do not absorb through heavy glass 
bottles the light which accelerates the oxidation’ of 
ascorbic acid in milk. The oxidation of pure solutions 
of ascorbic acid is insensitive to the accelerative effect 
of visible light. Therefore some. secondary substance 
must be involved in the mechanism of the photochemi- 
cal oxidation of ascorbic acid in milk. Lactoflavin had 
long been suspected of playing a part in the oxidative 
changes in milk, and the fact that it absorbs blue light 
led to experiments to see if lactoflavin was the inter- 
mediary in the accelerative effect of light on the oxida- 
tion of ascorbie acid. Martini’ found that certain dyes 
such as methylene blue, and lactoflavin, act as photo- 
sensitizers in the oxidation of ascorbic acid. 

After lacteflavin and ascorbic acid have been de- 
stroyed by prolonged exposure of milk to sunlight, 
light no longer causes the photo-oxidation of additional 
ascorbie acid. Addition of lactoflavin restores the 
photochemical] sensitivity. Sensitivity of ascorbie acid 
to light can also be prevented by removal of the lacto- 
flavin by adsorption. The ascorbic acid, which is rela- 
tively high in mares’ milk, is relatively more stable 
towards light, because mares’ milk contains little or no 
lactoflavin.® 

The effect of lactoflavin on the photochemical oxida- 
tion of reduced ascorbic acid wes studied, using pure 
compounds and artificial light. The photochemical 
oxidation occurred between the approximate pH limits 
of 5 and 9.6, and was not accelerated by the addition 
of copper (Table I). 


TABLE 1 
Per cent. 
ascorbic acid 
oxidized in 
10 minutes 
(pH 5.8) 
Light Air Lactoflavin 48 
Light Nitrogen Lactoflavin 2 
Air Lactoflavin 1 


6 F. Sharp, Science, 84: 461, 1936. 

7 E. Martini, Bull. Soc. Ital. Biol. Sper., 10: 1235, 1934. 

8R. A. Rasmussen, R. Bogart and L. A. Maynard, Pri- 
vate communication. 
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_ pressure without the sweeping-out effect of the remov! 


VOL. 87, No, 2949 


Some investigators, who have shown marked effort 
of pasteurization on the destruction of vitamin (, hare 
wrongly attributed the major influence of the variatiy, A 
observed to the amount of oxygen present during the 
heating, whereas the amount of dissolved copper! ia 
amount of catalyst of enzyme-like nature,®.° Previong the 


exposure to light* and time of holding after paste, MMe bott 
zation were perhaps of more significance. Variatiqy, tact 
in dissolved oxygen are of practical importance duriyy tube 
subsequent holding, rather than during pasteurizatig, milk 
This has not been clearly recognized and controlled by : In t 
previous investigators. pore 
Our experiments have shown that milk from whi¢ HO” 
the oxygen has been removed can be exposed to gy. pire 
light in clear glass bottles for considerable periods i T 
time without any appreciable diminution in the amow fe” * 
of reduced ascorbie acid and without developing th : i 
ete! 


true oxidized flavor. (Oxygen-free milk when exposj 
to sunlight does develop an off flavor of a differey 
kind.) Furthermore, when stored in the dark for; 
week, even after 0.1 mg of dissolved copper per lite 
is added, the oxidized flavor does not develop, ani 
there is no appreciable decrease in the amount of ». 
duced ascorbic acid. Milk freed from oxygen wa Hi jaw 
heated for 3 hours at 63° C. (145° F.) after the adi 
tion of 0.1 mg per liter of dissolved copper, with w 
appreciable oxidation of reduced ascorbic acid. 

We have devised a simpie procedure for satisfa. 
torily freeing milk from dissolved oxygen. The mil 
is subjected to evacuating equipment capable of lowe: 
ing the temperature of the milk about 10° C. by tl 
water vapor removed. The water vapor sweeps oii 
the oxygen dissolved in the miik. The reduced pre 
sure may be applied to the milk immediately after pu: 
teurizing, or the milk may first be cooled to abot 
30° C. or less, at which temperature foaming is 1 
duced. If cooling by this method is carried too far « 
performed too slowly, the formation of gravity creat 
is not satisfactory because of the agitation after tle 
fat globules have begun to cluster.1° If milk has bea 
held cold for some time it should first be warmed 0 
40-45° C. before cooling to 30° C. for vacuum coolins 
or the vacuum should be applied to the milk at a toy. 
perature near 10° C. to avoid churring. sy 

This procedure, which we eall vacuum cooling, "i 
moves some types of off flavors from the milk," atl 
we have some evidence that it lessens the cooked flav yq 
of pasteurized milk. Simply applying the reduce 


Stotz, C. J. Harrer and C. G. King, Jour. Bid! 
Chem., 119: 511, 1937. t 
10H. C. Troy and P. F. Sharp, Jour. Dairy Sci., 1) & 


189, 1928. 
11 E, 8. Guthrie and F. V. Beck, Paper delivered befo'y 

Eastern Div., Amer. Dairy Sci. Assoc., September 

1937. 13 ( 
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| of water vapor does not reduce the oxygen in the milk 
sufficiently to give the best results. 

After vacuum cooling, the milk can be drawn con- 

inuously into ordinary milk bottles by vacuum bot- 
Filing technique. Or the vacuum can be released and 
the greater portion of the milk withdrawn from the 
Fhottom of the evaporating tank, and run without con- 
tact with air into milk bottles by means of a filter 
tube which is small enough to maintain a column of 
milk, and which reaches to the bottom of the bottle. 
Hin this way only the surface of the milk comes tem- 
Pporarily in contact with the air, and such bottles when 
completely filled and capped are practically oxygen 
and remain so. 

The results given in Table 2 are typical of the effect 
fof the removal of the oxygen when bottled milk is 
Bstored at 1-3° C. The reduced ascorbic acid was 
determined by direct titration.*.12 The numbers in 


TABLE 2 


Mg reduced ascorbic 
acid per liter 


after holding: 
4 3 days 7 days 
Maw milk (fresh, 20 mg./liter) .... 14 (0) 2 (0) 
Baw milk (vacuum treated) ....... 19 (0) 19 (33 
pasteurized, surface cooler ........ 14 tas 4 (3 
'Pasteurized, vacuum cooled ........ 20 (0 20 (0) 
© Past., 0.1 mg.Cu/1.,surface cooler .. 2 (4) 0 (4) 
Past, 0.1 mg.Cu/1.,vacuum cooled .. 20 (0) 20 (0) 


parentheses represent the degree of intensity of the 
Poxidized flavor, (0) represents no oxidized flavor, and 
F (4) represents the maximum intensity. 

| If after a few days oxygen-free milk is shaken with 
air, then oxidation of the reduced ascorbic acid pro- 
pceeds at the rate which is normal for the sample and 
Hits treatment if it had not been freed from oxygen. 

© Milk pasteurized by the holder method (63° C. for 
| 30 minutes) is generally believed to be more susceptible 
q oxidative changes than is raw milk, although pas- 
‘teurization exerts little accelerative effect on the oxida- 
Ption of the reduced form of vitamin C.* * 18 

| By utilizing water vapor generated in the milk by 
ae distillation to sweep out the oxygen, and pre- 


venting reabsorption of oxygen, flavor defects due to 


pexidation can be avoided and the reduced ascorbic acid 
aturally present in the milk or added to the milk can 
¢ preserved. Pasteurized milk subjected to this treat- 
“ment is much higher in ascorbic acid after holding 
jthan is untreated raw milk held for the same length 
Ff time, and is much less subject to flavor defects. 


Davin B. Hanp 

E. S. GuTHrRie 

F. SHarp 
Cornett University 


> ’P.F. Sharp, Jour. Dairy Sci., 21: 85, 1938. 
‘SG. Rundberg, Acta Paediatrica, 15: 357, 1933-34. 
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THE MODE OF ACTION OF SULFANILAMIDE 
AND PRONTOSIL1 

THE chemotherapeutic activity of sulfanilamide and 
Prontosil is now well established. There is general 
agreement as to their effectiveness in combatting a 
number of infections but little agreement as to their 
mode of action. Most workers consider, however, that 
their effectiveness as chemotherapeutic agents is not 
paralleled by their bacteriostatic and _ bactericidal 
action in vitro. 

It has been suggested by a number of investigators 
and denied by others that these compounds stimulate 
phagocytosis. Bliss and Long,? as a result of their 
work on Clostridium welchii infections in mice, have 
presented evidence that sulfanilamide retards the rate 
of bacterial multiplication and suggest that its effee- 
tiveness is due to its bacteriostatic action in vivo; that 
is, the rate of multiplication of the bacterium is re- 
tarded or stopped. The phagocytes are then able to 
engulf the infecting agents. 

The work of Gordon and Thompson,’ and others on 
artificial opsonins suggested to us the possibility that 
sulfanilamide and Prontosil might function in this 
capacity. Accordingly, the action of these drugs was 
determined by means of a technique for measuring 
their opsonizing power in leucocyte-bacteria mixtures. 
The technique, the details of which will appear in a 
later paper, consists in placing into small agglutination 
tubes constant amounts of ascending dilutions of the 
drug, suspensions of bacteria and appropriate quan- 
tities of leucocytes. Parallel control tests consisting 
of the diluent for the drug (buffered saline), bacteria 
and leucocytes were conducted in every instance. 

All leucocytes used were obtained from guinea-pig 
blood and,. unless otherwise indicated, were well mixed 
with fresh guinea-pig plasma at the time of use. At 
the end of 30 minutes incubation at 37° C. with inter- 
mittent shaking, thick smears were made from each 
tube and were stained by Wright’s method. Although 
a variety of bacteria was used, only the results with 
hemolytie streptococci are here presented. All obser- 
vations were made in the same manner:: the first 50 
polymorphonuclear neutrophiles seen were counted, 
and the presence or absence of ingested bacteria, the 
number of bacteria phagocytosed, and the number of 
leucocytes taking part in the reaction were recorded. 

Upon examination of these slides it was noted that 
the greatest degree of phagocytosis occurred in dilu- 
tions of 1/50,000 to 1/100,000 of both sulfanilamide 
and Prontosil, and that the percentage of cells taking 


1 Preliminary report. 

2K. A. Bliss and P. H. Long, Jour. Am. Med. Asn., 109: 
1524, 1937. 

3 J. Gordon and F. 0. siete i Brit. Jour. Exp. Path., 
18: 390, 1937. 
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part in the reaction showed a marked increase over 
that of controls. In an attempt to analyze the signifi- 
cance of the various factors which might play a part, 
the leucocytes and the streptococci were treated in 
various ways before setting up the tests for phago- 
eytosis. It was found (1) that when leucocytes were 
well washed of plasma, (2) that when the leucocytes 
were treated with varying dilutions of the drug and 
then well washed, or (3) that when the streptococci 
were treated with varying concentrations of the drug 
and then washed, no more phagocytosis occurred than 
in controls. It appears that serum or a factor in it 
is necessary to obtain the effect of the drug. 

The protocol given is typical of the results obtained 
when sulfanilamide or Prontosil was used. These drugs 


THE EFFECT OF VARYING DILUTIONS OF SULFANILAMIDE ON 
PHAGOCYTOSIS OF HEMOLYTIC STREPTOCOCCI 


Number Percentage 

Dilution of drug of cocci of leucocytes 

phagocytosed taking part 

el ree 192 20 per cent 

1/10,000_ ..... 246 

1/50,000_ ..... 514 
1/100,000 ..... 296 
1/250,000 ..... 82 bes 
96 


clearly enhanced the phagocytosis of hemolytic strep- 
tococci in vitro. Fresh serum or plasma appeared to 
be necessary for the completion of the reaction. Not 
only did these drugs increase the number of bacteria 
phagocytosed per leucocyte but also the number of 
leucocytes taking part in the reaction. 

While our work was in progress, a paper by Osgood‘ 
appeared in which are reported results essentially the 
same as ours; he used bone-marrow cultures as leuco- 
cytic suspensions. He concluded that increased phago- 
cytosis is due to a neutralization of the bacterial toxins 
by sulfanilamide and that the drug has no direct effect 
on either the leucocytes or bacteria. The increased 
phagocytosis in the extremely high dilution ranges that 
we observed compares very favorably with his findings. 

Just how sulfanilamide enhances phagocytosis is not 
clear, but our results briefly reported here suggest that 
sulfanilamide or a serum-sulfanilamide complex acts 
as an opsonin. 

Ropert FINKELSTEIN 
JORGEN M. BIRKELAND 
DEPARTMENT OF BACTERIOLOGY, 
OHIO STATE UNIVERSITY 


INCREASE IN VITAMIN A ACTIVITY OF 
CORN CAUSED BY DOUBLING THE 
NUMBER OF CHROMOSOMES! 

A QUANTITATIVE gene action in corn has been demon- 
strated by comparing the carotinoid content of pure 


4E. A. Osgood, Jour. Amer. Med. Asn., 110: 349, 1938. 
1 Cooperative investigation of the Division of Cereal 
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yellow diploid and tetraploid strains. Since tetry 
ploid corn contains twice as many chromosome 4 


ordinary diploid corn, it was of interest to see What § 


effect doubling the number of genes for yellow woul 
have on the amount-of pigment. The interesting oe 
sibility presented itself that the vitamin A activity of 
corn might be increased by formation of the tetraploid 

The diploid corn was found to contain 0,9" 
+ 0.0004 milligrams and the tetraploid corn 0.038) 
+ 0.0007 milligrams of ecarotinoid per gram of dry 
meal. These values are the means of seventeen analy 
of the diploid and sixteen of the tetraploid togeth 
with their standard errors. Thus the doubling of th 
number of chromosomes and genes for yellow, resultej 
in an increase of 43 per cent. in the total carotingij 
content per unit weight. There was the same pe. 
centage increase in vitamin A activity, since both the 
active carotinoids, beta carotin and eryptoxanthin, anj 
the inactive zeaxanthin were increased to the sam 
extent. Approximate measurements showed no differ. 
ence in the density of diploid and tetraploid kerneks 
Hence the 43 per cent. increase per unit weight is aly 
the increase in earotinoid content per unit volume. 

The volume of the endosperm cells in the tetraploid 
yellow corn used in these analyses was approximately 
3.5 times as great as the volume of the endosperm cel 
of the comparable diploid, as determined by direct 
measurements of cell dimensions in different regions 
of the endosperm. Because of this marked increase in 
cell size which resulted from chromosome doubling, the 
concentration of the genes per unit volume was actually 
less in the tetraploid than in the diploid, even though 
the individual cells of the former contained twice x 
many genes as did the cells of the latter. However, 
the amount of carotinoid per cell was five times as great 
in the tetraploid as in the diploid. In terms of gene 
concentration within the endosperm tissue, there was 1 
the tetraploid 2.5 times as much carotinoid per gent 
as there was in the diploid. These proportional differ- 
ences may be summarized as follows: 


Diploid Tetraploid 
Carotinoid per unit volume ..... 1 1.43 
Carotinoid per Cell 1 5 
Genet 1 2 
Genes per unit volume .............. 1.75 1 
Carotinoid per gene 0.0.0.0... 1 2.5 


The diploid and tetraploid strains of yellow com 
selected for this study were produced by crossing th 
F, hybrid between an inbred line of Webbers Det! 


Crops and Diseases, Bureau of Plant Industry, Unite! 
States Department of Agriculture, and the Departmen! 
of Botany and Dairy Industry, New York State Colles 
of Agriculture, aided by a grant from the Commiitee 
Radiations of the National Research Council. 
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and Illinois A with an inbred line of Luces Favorite. 
Individual tetraploid plants induced in this three-way 
pvbrid by the heat treatment technique of Randolph? 
were mass pollinated during two subsequent genera- 
ions and from this tetraploid strain samples of grain 
from 10 ears selected at random were taken for analy- 
i. Diploid sister plants of the original tetraploids 
were intererossed in a similar manner for two genera- 
ions to provide a comparable diploid strain for com- 
parison with the tetraploid. 

For the fractionation and determination of the 
crotinoids the procedure of Kuhn and Brockmann® 
was adopted with certain modifications. The pig- 
ments were extracted directly from the corn meal with 
anhydrous methyl alcohol, saponified and fractionated 
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with petroleum ether. For determining concentration 
we used a photoelectric colorimeter equipped with 
Corning glass filters 428 and 585 and calibrated against 
standard solutions of erystalline beta carotin. 

We attribute the observed differences between 
diploid and tetraploid yellow corn to quantitative 
rather than qualitative gene differences, since the com- 
parison was made between strains having’: a common 
origin and an essentially identical genetic constitution. 
There is a possibility that tetraploid corn will be of 
practical importance due to its increased vitamin A 
activity. 

L. F. RANDOLPH 
Davip B. Hanp 
CORNELL UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


SIMPLIFIED SCHAEFFER SPORE STAIN 
BEGINNING students of bacteriology frequently find 
§ it difficult to follow the original Schaeffer! technique, 
which calls for heating a flooded slide over an open 
@ flame, without breaking the slide. Consequently, the 
§ following technique was first worked out for beginning 
students in bacteriology at the Agricultural and 
§ Mechanical College of Texas, and since then, over a 
| period of time and with a variety of cultures, it has 
= given better results than the technique originally de- 
scribed. In addition, the method of drying and the 

| time of staining have been modified. 
A simple, inexpensive steam bath, perhaps a tin 
can or beaker of proper diameter or a metal tray 
S about three inches deep and two inches wide, on an 
7 asbestos centered wire gauze, is used to heat the slides. 
' (1) Smears, prepared from spore suspensions, are 

dried for staining by laying the slide on the table top 
s near the base of the burner used for heating the steam 
bath. 

(2) Dried slides are placed across the steam bath 
until definite droplets of water collect on the bottom 
of the slide. 

(3) The slides are then flooded with 5 per cent. 

| aqueous malachite green and left on the steam bath 
for one minute. 

(4) Stained slides are removed from the steam bath 

; with the thumb and index finger of one hand and 
dropped into eool water. This is done by spanning the 

| length of the slide. The overhanging ends of the slides 
are cool enough to do this without danger of burns. 

(5) The slides are thoroughly rinsed and, while still 


sina F. Randolph, Proc. Nat. Acad. Sci., 18: 222-229, 
*R. Kuhn and H. Brockmann, Zeit. Physiol. Chemie., 
206: 41, 1932. 
Alice B. Schaeffer and McDonald Fulton, SctENcE, 77: 
194, 1933, 


wet, are counterstained with 0.5 per cent. aqueous 
safranin for thirty seconds and again rinsed in cool 
water. 

(6) Rinsed and dried slides are easily examined 
under the microscope. As in the original Schaeffer 
staining technique, the spores stain green and the 


vegetative cells stain red. Greratp K. AsHBY 


MEAD JOHNSON & Co., 
EVANSVILLE, IND. 


A METHOD FOR FIXING AND STAINING 
EARTHWORMS 

Noruine furnishes more satisfactory material for 
classroom work than sections of earthworms properly 
fixed and stained. In almost every course in general 
biology or zoology some time is devoted to the histo- 
logical study of the common earthworm. It is un- 
fortunate that the material used is often poorly fixed 
and the sections do not show up well. I have found 
the method given below simple, quick and one which 
gives excellent results. 

Collect several earthworms and rinse off the dirt. 
Place these in a covered dish and sprinkle a small 
amount of well-sifted corn meal and powdered agar 
mixed in equal proportions on the bottom of the dish. 
Some finely chopped lettuce may also be added. Cover 
the worms with a moist paper and leave in a cool 
dark place. Transfer the worms to clean dishes and 
change the food each day for three days. By this 
time their alimentary tract should be free of all dirt 
and grit. 

The specimens are fixed by cutting them into pieces 
about three fourths of an inch long and dropped di- 
rectly into warm (about 50° C.) Allen’s B-15. Fix for 
twelve hours and then rinse in water and run through 
35, 50, 70, 80, 95 and two changes of 100 per cent. 
aleohol. Leave in each alcohol one hour. Now run 
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through an alcohol-chloroform series as follows: One 
part chloroform to three parts of 100 per cent. aleohol, 
one hour; one part chloroform to one part aleohol, one 
hour; three parts chloroform to one part alcohol, one 
hour; pure chloroform, one hour. Saturate the chloro- 
form with paraffin and leave twelve hours, add more 
paraffin and put in an oven at 58° C. for six hours. 
Pour off the liquid and add melted paraffin and leave 
in the oven for forty-eight hours, then embed and 
section at 12 microns. 

Delafield’s haematoxylin is a very satisfactory stain, 
since it shows up the tissues well and has the added 
advantage of being permanent. The sections should 
be stained from 10 to 30 minutes and then washed in 
water and destained in 50 per cent. acid aleohol (3 
drops of HCl to 100 ce of aleohol) until the sections 
are a deep pink color, then wash in ammonia alcohol 
(5 drops of ammonia to 100 ee of 50 per cent. alcohol) 
until they are a light blue color. Run up and mount 
in dammar or balsam. 


Euton C. CocKE 
UNIVERSITY OF VIRGINIA 


GRASS VOLUME TABLES FOR DETERMIN- 
ING RANGE UTILIZATION 
Foresters have used tree volume tables for decades, 

but the authors know of no previous effort to develop 
volume tables for range grasses. There is an urgent 
need for a mechanical means of determining the degree 
of grazing of forage plants on national forests and 
other ranges in the West. The use of such tables 
offers a very promising aid in range research and in 
practical range inspection. 

More than seven hundred samples of sixteen impor- 
tant range grasses have been collected, mainly from 
Montana national forests. The plants were cut and 
weighed to show the weight per inch of height, and 
tables have been prepared for, each species. There 
appears to be very satisfactory correlation between 
weight and volume. A much greater concentration of 
weight exists in the lower portions than is generally 
known among range ecologists. In Festuca idahoensis 
approximately three fourths of the weight is in the 
lowest one fourth of height, and other species show 
similar distribution. The basic method was devised in 
1927 by the senior author. Under his direction further 
development was made in 1934-35 by Chandler Jensen 
and Kenneth E. Chriswell, and the present form was 


completed in 1937-38 by Chandler Jensen and Adolph — 


Hecht. 

For determining utilization on grazed ranges a table 
was devised to convert inches of stubble remaining into 
percentage of height removed. The latter was then 
aligned with a percentage of volume utilization scale 
for the species concerned. Edward C. Crafts, of the 
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Southwestern Forest and Range Experiment Statig 
at Tucson, Ariz., replaced the conversion table with, 
modified slide rule scale. In this region, we haye ng 
developed a partial three-cycle, semi-circular logarit, 
mie scale which converts inches of stubble remainiy 
directly into percentage volume utilization. A 4) 
account of this work will be published later. 


Tom LomMassoy 
CHANDLER 
U. S. Forest SERVICE, 
MIssouLA, Mont. 
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